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ABSTRACT
Teacher Beliefs about Educational Software Now and in The Future:
A Delphi Study
by
Diana Leigh Williams
Dr. Randall Boone, Examination Committee Chair 
Professor of Educational Computing and Technology 
University of Nevada, Las Vegas
The purpose of this study was to determine to what extent current 
educational software was meeting the needs of teachers in integrating 
technology into the curriculum as well as what changes needed to occur in 
educational software to make it more effective.
A Delphi method was used to gather data. This process was used to help 
build a consensus among a homogeneous group of participants through a series 
of queries and surveys in order for the participants to refine their judgements.
This study found five overarching themes; (a) instructional design issues, 
(b) curriculum, (c) materials, (d) cost, and (e) meeting specific needs. The cost 
of software was a concern throughout the study. The belief that educational 
software should be grounded in education in both content and purpose was also 
a major concern. Deficiencies and suggestions for improvement were found.
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CHAPTER 1 
OVERVIEW
Elements of technology are an indispensable part o f everyday life and, as 
such, are becoming an integral part of our educational system (Armstrong & 
Yang-Dori, 1994; Lovely, 1996; Pastor & Kerns, 1997). Nonetheless, how best to 
effectively utilize and integrate technology into schools and classrooms is a 
question that generates many diverse responses. Effective use of technology is a 
phrase that educators seem to use repeatedly when discussing the integration of 
technology into the classroom (Barrett, 1993). Quality educational software that 
is targeted for specific audiences and appropriate situations is a vital component 
for effective use. The perceived quality of educational software is the focus of this 
study.
Teachers rely on experts to produce quality instructional materials for 
classroom use with the assumption that these commercial products have been 
properly designed, developed, and evaluated. However, this is not necessarily 
the case. Boone, Higgins, and Williams (1997a) found that commercial 
educational software publishers are generally unwilling to talk when asked about 
their instructional design process and evaluation procedures. Many do not have a 
set of procedures, and few have teachers or students evaluate their software 
prior to marketing.
1
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Even though it can be argued that many of the materials widely used in 
the classroom may not have undergone a rigorous instructional design process 
(ISD), it can be maintained that it is more critical for educational software to 
undergo a more stringent ISD process than other educational materials. This is 
due to the fact that the educator mediates other materials as they are being used 
in order to make them more effective. In essence, materials such as filmstrips, 
worksheets, textbooks, and other instructional materials go through a formative 
evaluation process as the teacher interacts with the materials and the students. 
That is to say, the teacher adapts these materials to improve and to fit better the 
needs of the students (Gagné, Briggs, & Wagner, 1988). With educational 
software, there is less, if any, teacher mediation of the instruction. Thus, there is 
a concern as to whether the design of educational software does in fact meet 
basic instructional requirements for flexibility and attention to individual needs.
History of Educational Software 
In a very short span of time, computers have gone from mainframe 
computers used by only governmental agencies and university institutions, to a 
tool used by privileged students, to a powerful desktop version of the mainframe 
for everyone’s potential use (Poole, 1995; Roblyer, Edwards, & Havrikluk, 1997; 
Rosenberg, 1997). Once individuals began using the technology, computers 
went from being an add-on component in the classroom to an integrated tool for 
potential use in the classroom (Bitter, Camuse, & Durbin, 1993). That is to say, 
school districts made the addition of technology into schools a priority.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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In the 1980s, computer technology began to be a tool that was used in the 
classroom. In the early stages of software adoption in education, if software was 
in the school, it was primarily used in lab settings only, if there was a lab (Bitter, 
Camuse, & Durbin, 1993; Burton, 1991; Price, 1989). However, much of the 
educational software available was very simplistic and uncomplicated. Much of 
what was used In the classroom was created by educators, who were not 
programming experts, to do very simple tasks. Else, the software was created by 
programmers, who knew little about education (Woodwall & Noell, 1993).
In the late 1980’s, though, many companies began to create educational 
software specifically for schools. Even though the software was not of the same 
sophistication that is available in today’s market, it was of higher technological 
sophistication than what previously existed (Char, 1990; Price 1989;
Romiszowski, 1994; Troutner, 1991). The companies had resources such as time 
and money to create design teams to produce more sophisticated software than 
classroom teachers could. These teams could produce software that was 
superior because of their expertise in programming, the amount of time available, 
and resources. The increase in computer power and the advances in hardware 
contributed greatly to the advancement of software as well.
Today’s software tends to be user-friendly, but it is also very complicated 
in its design (Poole, 1995; Roblyer, Edwards, & Havrikluk, 1997; Rosenberg, 
1997). It contains graphics and multimedia components that were not available in 
early software. Today’s software uses graphics, animation, and all types of
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
multimedia and hypermedia elements to foster learning (Fletcher-Flinn & 
Gravatt, 1995; Keegan, 1995; Liao, 1992; Weiss, 1993).
According to the instructional design process, however, there are certain 
criteria that all educational software should meet. Instructional as well as screen 
design guidelines that should be adhered to include (a) correct content, (b) 
opportunity to review, (c) clear screen arrangement, (d) ability to progress 
through the software in both directions without getting lost, and (e) appropriate 
feedback (Dick & Carey, 1990). There are also a variety o f student and teacher 
needs that should be included in specific types of software, for example, altering 
reading levels to individualize the software based on students’ abilities.
Instructional Design Process
Development of good instructional materials includes a strenuous process 
prior, during, and after the creation and implementation of those materials (Dick 
& Carey, 1990; Newby, Stepich, Lehman, & Russell, 1996). This process, 
including both formative and summative evaluations, is recursive, and goes 
beyond mere beta testing of materials. Formative evaluation is a main part of this 
procedure and is the means for instruction to be viewed and evaluated critically 
during planning, construction, and testing in order to improve the design (Dick & 
Carey, 1990; Newby et al., 1996). It occurs during the construction of the 
materials in order to evaluate and correct any errors in areas such as content, 
target audience, meeting intended objectives, and visual appearance. In regards
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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to educational software, it also includes areas such as programming errors, 
screen design, navigational elements, feedback, and media enhancements.
Summative evaluation is a process that critically views instruction after the 
material has been created. During the summative process, the instruction 
(curriculum or software) is evaluated critically in order to determine whether the 
instruction should be altered to improve or correct problems related to student 
outcomes or to see if the instruction should be used at all (Dick & Carey, 1990; 
Newby et al., 1996).
The difference between formative and summative is somewhat 
interconnected because the evaluation process is a circular system that 
constantly renews itself (Newby et al., 1996). It is never fully complete due to the 
evolving nature of curriculum over time. In essence, formative evaluation works 
towards the development of the product, whereas, summative evaluation 
determines if the product is effective. However, any corrections or improvements 
that come out of the summative evaluation leads back to reconstructing the 
materials and formative evaluation.
It is unclear that commercial educational software publishers are making 
the necessary steps in the instructional design process to complete a formative 
evaluation as a part of their instructional design process (Boone, Higgins, & 
Williams, 1997a, 1997b; Truett, 1984; Truett & Ho, 1986). Moreover, teachers 
are being given software to use without a specific focus in how to use it or how it 
may alter the classroom. Furthermore, decisions are being made about 
educational software in the classroom without teacher input. School and district
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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administrators often make the decisions (Newby et al., 1996). This latter issue 
can create an environment conducive to the ineffective application of educational 
technologies.
This process of evaluating instruction is important in order for teachers to 
be able to demand the educational software that they need in their classrooms. If 
they know what to look for and what makes for good instructional design, they 
can better understand how to integrate the software into the curriculum 
effectively. If software publishers are not properly evaluating their software, 
teachers need to evaluate the software fully.
Furthermore, most of the empirical research on software effectiveness has 
been done with non-commercial programs (Rosenberg, 1997). Spelling 
programs, math programs, and problem-solving programs have all been created 
to test the effectiveness of technology in the curriculum, but little If any of this 
software has been produced commercially. Commercial software for the most 
part has not been used for this type of research (Rosenberg, 1997).
The Study 
Assumptions
This study has four basic assumptions. First, there is little evidence to 
indicate that current educational software is adequate for the tasks to which it is 
being put. There is little evidence that the software is appropriate for the target 
audience. Second, this study assumes that the educational computer strategists 
(ECSs) and experienced computer-using teachers can recognize good
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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instructional materials and good instructional design for their students. The third 
assumption of this study is that the ECSs and experienced computer-using 
teachers know what changes need to occur in educational software to make the 
software workable. In other words, they know what changes need to occur in the 
software to make it more effective and efficient for integrating into the curriculum. 
Fourth, the ECSs and experienced computer-using teachers are experts in 
educational software and in integrating educational software into the curriculum 
and that they are, in fact, a quality source of information.
Puroose
The purpose of this study was to examine the views of technology-using 
educators toward the software they use with their students. This study developed 
a consensus of what these educators saw as the limitations of educational 
software currently being used and what they believed needs to be done for it to 
be more effective and useful as an integral part of the curriculum.
The bulk of external information that teachers have about educational 
software comes from colleague suggestions, demonstrations at conferences and 
workshops, and reviews of software in journals and magazines. Much of this 
information does not critically evaluate software. Consequently, obtaining a 
consensus from experienced technology-using teachers about the changes that 
need to occur in educational software in order for it to be effective in the learning 
process is important information. This information reflects teacher satisfaction 
with educational software, reactions to software through evaluation, and potential 
benefits of educational software as well as a direction that the software should go
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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in the near future. It will provide a view of changes that need to occur for 
educational software to become more effective.
Delphi
A Delphi method is a research process used to build a consensus in a 
particular area or on a specific topic. It allows the researcher to capitalize on the 
strengths of the inquiry and minimize the weaknesses of the research process 
(Hiltz & Turoff, 1993) by obtaining information from individuals who are experts in 
the area and by overcoming attrition (Sim, 1977). Delphi studies are used to 
forecast or predict a particular issue. The Delphi is used as a means to generate 
judgement from the viewpoint of experts, which includes both individuals who are 
the typical learned experts and individuals active in the area of the research.
In a Delphi the participants, or experts, are used to generate their opinions 
on a particular idea; they also have the opportunity to think about the judgements 
of other experts on the topic (Barnette & Algozzine, 1978; Hiltz & Turoff, 1993). In 
this process, the individuals are participants in creating an aggregate opinion and 
then determine a consensus on the topic through a structured series of questions 
stemming from previously formed answers (Hiltz & Turoff, 1993; Ricketts, 1985). 
Delphi studies are used to clarify issues that need resolution but may lack 
research to support the stance taken (Ferretti, 1993; Ricketts, 1985).
This type of research progresses in phases. In the first phase, participants 
are given an open-ended question so that they can use their knowledge and 
expertise to respond fully. From these responses a survey is constructed to 
which the same experts respond by selecting the survey items that they deem
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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most accurately reflect their judgements. Participants are also given a list of the 
top themes or responses given in the first phase, which is determined through 
frequency scores. This gives participants a view of other participants’ 
judgements, which allows them to refine further their own opinions.
A distinct advantage to the Delphi method is its ability to focus on specific 
information that only experts have. It also allows researchers to use a smaller 
population and requires a quicker response time. Data gathering is done quickly 
in order to resolve a current issue pending and to overcome attrition (Ferretti, 
1993; Ricketts, 1985; Sim, 1977).
Obiective
The objective of the study was to gain information and develop a 
consensus profile for teachers concerning the design of current educational 
software and what direction software developers should take in the near future to 
meet the technology needs of the classroom. The overall question might have 
read “What needs to happen in software development for education to realize the 
potential for computer use in education over the next 10 years?’’ Specifically, the 
study asked participants to provide specific suggestions for improvement or note 
significant deficits of educational software that the participants were currently 
using or had used in the recent past with their students. This may have included 
any adaptations that the participants had made in order for the software to work 
well with their students. Developing the consensus was the first step in 
establishing a focus or direction that educational software should take in the near 
future.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Participants
The participants included educational computer strategists (ECSs) and 
identified technology-using teachers from 10 elementary schools, 10 middle 
schools, and 10 high schools from a large metropolitan school district. Access to 
participants was aided by the research and development office of the district. 
Procedure
To secure a list of possible participants, the director of research and 
development for the school district was contacted for a list o f ECSs in 
elementary, middle, and high schools in the district. These individuals were 
asked to participate themselves as well as elicit participation of two additional 
teachers in their school(s) whom the ECS considered active and effective users 
of technology in the classroom.
In the first stage of data gathering, the participants were asked to sign a 
consent form, complete a demographic survey, and answer the initial Delphi 
query. The responses to the Phase 1 query were compiled and coded combining 
similar responses.
A survey was developed from the data collected in Phase 1 and was given 
to the experts in Phase 2. They were asked to return the survey within two weeks 
using the self-addressed, stamped envelope provided them.
Definition of Terms
The following definitions are referred to in the text. They are defined here 
for the convenience of the reader.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Beta testing. When instructional materials are being evaluated or tested 
prior to marketing, a beta test is the evaluation of the product just prior to 
marketing.
Commercial software. Software that has been produced and marketed 
through a business for purchase by a consumer.
Delphi method. A research method that is a consensus builder. It compiles 
opinions and evaluates the results through statistics and qualitative analysis.
Educational software. Educational software is a computer program that 
has been specifically created for use in an educational setting. It is software that 
can be integrated into or as a part of the educational curriculum.
Formative evaluation. Formative evaluation is a time-tested process or 
procedure that is an examination component of the instructional design 
procedure.
Good educational software. Good educational software is software used in 
a learning environment and passes the mini-checklist and the item analysis 
evaluation. Good educational software is software that is considered high quality 
and can be integrated into the educational curriculum.
Instructional svstems design. Instructional systems design (ISO) is a time- 
tested procedure or process that new instruction should undergo before, during, 
and after implementation.
Self-produced software. Software that has been created by the user to be 
used by the creator or by a particular audience. It is not, however, commercially
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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sold. For example, a drill and practice program created by a teacher to be used 
by, but not sold to, his/her students in class is a self-produced software.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER 2
REVIEW OF RELATED LITERATURE 
Introduction
In the last decade, technology has become increasingly prevalent in the 
workings of the educational system. The National Board for Professional 
Teaching Standards (www.nbpts.org/nbpts/standards/ index.html) requires 
educators to be current with the use of technology. Classrooms today are using 
more and more technology to enhance their curriculum (Char, 1990; Pastor & 
Kerns, 1997; Perkins, 1995). Educational software is an essential component of 
that integration. The effective use of commercially produced educational software 
corresponds with the power and the potential that software has in the learning 
process of students.
Much of the research on educational software in the classroom has been 
predominately focused on software specifically created for research and not 
software produced in the commercial market (Rosenberg, 1997). Yet, most of the 
software used in the classroom is commercially produced. This poses a potential 
problem when ascertaining the value of educational software as curriculum 
material.
As a piece of curriculum material, educational software requires the same 
instructional design process that other curriculum materials are supposed to
13
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undergo (Jonassen, 1988; Sheneiderman, 1987; Soulier, 1988; Woodall & Noel, 
1993). It can be argued that since so much of the other instructional material 
commercially produced for classrooms does not, in fact, undergo this time-tested 
procedure, that neither is it necessary for educational software to undergo the 
process. However, other materials, textbooks, videotapes, worksheets, and such 
tend to be teacher-mediated while educational software often is not (Jonassen, 
1988; Soulier, 1988). Consequently, educational software may require a more 
rigorous instructional design process than other instructional materials.
Many commercial software companies that produce these electronic 
materials are not putting their software through the instructional design process 
(ISO) that is considered appropriate by instructional designers (Boone, Higgins, & 
Williams, 1997a). It was found that many of the companies were not even aware 
of the procedure or process.
This study grew from previous research concerning commercial software 
development practices. Since software companies were producing software 
without following ISD procedures, the question arose: Is current educational 
software meeting the needs of the classroom?
History of Educational Software
In the late 1970s and early 1980s, which is considered the beginning 
stage of software adoption in schools, the computer was used primarily in a lab 
setting if it was used at all (Bitter, Camuse, & Durbin, 1993; Burton, 1991; Price, 
1989). Some educators saw the potential that computers could have in the
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learning process but could not find appropriate software. Consequently, they 
programmed their own educational software. These pieces of software were 
often very simplistic and contained a single purpose (Rosenberg, 1997).
In the early 1980s, more software was created, however, it was still 
predominately created by either teachers without an abundance of programming 
expertise and time to create elaborate software, or software was created by 
programmers without a knowledge of education and classroom needs 
(Rosenberg, 1997). There was a great concern over this early software due to its 
ineffectiveness for classroom use (Kulik & Kulik, 1991; Oppenheimer, 1997; 
Rosenberg, 1997). There was concern about the lack of sound instructional 
design that was going into these early pieces of software. Early educational 
software did not have an enormous effect on the classroom as an integrated part 
of the curriculum (Geiger, 1994; Hirvela, 1989; Lookatch, 1995; Oppenheimer, 
1997).
In the late 1980s, more businesses began to create educational software 
by putting together teams of developers. These teams were able to put more 
time into creating a single piece of software, thus creating software that was 
more elaborate.
Computers and educational software were still add-on components to the 
curriculum as opposed to being integral parts of it, however (Bitter et al., 1993). 
Educators became concemed about the appropriateness and effectiveness of 
educational software. At this time, evaluation forms were created in order for 
consumers using the software to assess and evaluate the software in question
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(Bitter et al., 1993; Chang, & Csguthorpe, 1987; Hammons, Dudkey-Marling & 
Cwston, 1988).
As the power of the desktop computer increased and advances in various 
hardware were made, software capabilities increased as well. This contributed to 
the technical sophistication of software that is available currently. Today's 
software tends to be user-friendly. Various graphics and multimedia components 
that were not available in early software are considered mandatory components 
in current software (Salpeter, 1992). This software allows teachers new means to 
enhance learning and create new learning situations (DeAmbrose, Frese, & 
Meyers, 1991; Cehring, 1994). Educators have embraced the use of this new, 
more sophisticated software (Dyrli & Kinnaman, 1995). While it is believed that 
appropriate software for classroom use is abundant (Frost, 1996), the effective 
use of such software has come into question (Barrett, 1993; Center for 
Technology Research, 1990; Frost, 1996).
Some educators presently embrace current educational software 
contending that only positive effects occur when using it (VanDusen & Worthen, 
1995). Interactive multimedia software provides students with access to areas 
that traditional materials can’t, thus providing students with more information and 
enriching their learning environments (McMillen, Shanahan, Dowd, Hester, & 
Macphee, 1997).
Concern over effective use of educational software remains, however 
(Barrett, 1993; Center for Technology Research, 1990; Frost, 1996). This 
concern maintains that using educational software is not enough. It must be used
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appropriately and effectively in order to enhance learning. Otherwise, it is useless 
and possibly a hindrance. In a research study at Ohio State University, it was 
found that over 400 pieces of software failed to meet the evaluation standards 
that the elementary teachers expected them to have (Berg, 1997). It was 
suggested that many of the packages were more appropriate for home use as 
opposed to classroom use. Although the software available was of technical 
sophistication, it seemed to falls short for curriculum use in its design.
Instructional Design Process 
Gagné: Events of Learning 
Instruction is the means of support for the learning processes that allows 
the learner to obtain information, regardless of what form the instruction or the 
process takes (Gagné, 1985; Gagné, Briggs, & Wagner, 1988). Learning involves 
internal processes that transform the information which affects the leamer 
(Jonassen, 1988). There are certain external events that need to take place in 
order for that learning to occur (Gagné et al.,1988; Jonassen, 1988). These 
events include (a) gaining attention, (b) informing the learner of the objective, (c) 
stimulating recall of prerequisite leaming, (d) presenting the stimulus material,
(e) providing learning guidance, (f) eliciting the performance, (g) providing 
feedback about performance correctness, (h) assessing the performance, and (i) 
enhancing retention and transfer.
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Gaining attention
There are several basic ways of gaining attention. Most involve some new 
form of stimulus (Gagné et al., 1988; Jonassen, 1988). Another means of gaining 
attention is by using the learner’s interest. “Skill at gaining attention is part of the 
teacher’s art, involving insightful knowledge of the particular students involved” 
(Gagné et al., 1988, p. 183). Teachers employ both verbal and non-verbal 
communications to gain attention.
Informing the learner of the objective
Some objectives are not so obvious, but it is necessary for the learner to 
know what constitutes mastery of an objective (Gagné et al., 1988; Jonassen, 
1988). In order to do this, the learner must be aware of what the objective is. The 
learner needs to know what is expected of him/her. Some speculate that 
informing the students what the objective is, can inhibit or prevent them from 
learning objectives that were not originally intended but are, nonetheless, 
valuable.
Stimulating recall of orereouisite learning
This is a critical component to learning itself (Gagné, 1985; Gagné et al., 
1988; Jonassen, 1988). Some educators believe that much of the process of 
learning new information is a matter of combining learned ideas to form new 
ideas or bits of information. Component ideas, which consist of concepts, rules, 
and theories, must be learned prior if the new learning, putting those components 
into practice, is to be successful. The previously learned bits of knowledge must 
be easily accessible if new learning is to take place. Consequently, some action
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must take place for the old information to be recalled making it easily accessible 
in order for obtaining the new information successfully.
Presenting the stimulus material
The stimuli presented must reflect the objective (Gagné et al., 1988; 
Jonassen, 1988). That is to say, the stimuli must reflect the objective that the 
learner is expected to learn. It is imperative that the proper stimuli be used for the 
instructional event or leaming process. This presentation can include various 
features in order to facilitate selective perceptions. A variety of examples is often 
necessary for presentation.
Providing learning guidance
This means “providing semantic coding" or “cues for retrieval” (Gagné et 
al., 1988; p 182). The learner may be able to see the objective immediately or 
may need to be guided through the processes. The learner is not told the answer 
but is guided through the process to arrive at the solution. This process 
stimulates a direction of thought that leads to a successful result and “contributes 
to efficiency of learning” (Gagné et al., 1988; p. 187). The amount of guidance 
needed varies from situation to situation. “Guidance for leaming is an event that 
may readily be adapted for the learner differences” (Gagné et al., 1988; p 187) by 
the teacher.
Eliciting the performance
At this point, the learners are able to internalize what they have learned by 
combining ideas, that is if guidance has been sufficient (Gagné et al., 1988). 
Learners are asked to show what they have learned not only to the instructor but
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prove it to themselves as well. Identical or similar exercises that were used to 
leam the material should be used to show that learning has occurred.
Providing feedback about performance correctness
Even though the learner has proved that (s)he has mastered the objective, 
it is essential that some form of feedback be used to reinforce the correctness or 
degree of correctness that has been achieved (Gagné, 1985; Gagné et al., 1988; 
Jonassen, 1988). Sometimes the feedback is instantaneous and sometimes it is 
slightly delayed, but is important that the feedback occur as quickly as possible 
by an outside source.
Assessing the performance
This event concerns reliability and validity of the learning experience 
(Gagné, 1985; Gagné et al., 1988; Jonassen, 1988). Is what the instructor 
observed a correct assessment of what was learned, or did the student respond 
correctly by chance? Consequently, a repeat of the performance is required. 
Furthermore, is the performance observed valid? This latter issue consists of two 
decisions. First, does the performance match the intended objective? Second, 
does the performance occur under conditions that are not distorted? For 
example, did the student truly learn or just memorize the answer for the particular 
circumstance or event?
Enhancing retention and transfer
In events concerning retention, it is necessary for the information to be 
connected to meaningful context and must be embedded with the information 
allowing for multiple cues to retrieve the information (Gagné, 1985; Gagné et al..
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1988; Jonassen, 1988,). In transferring the learned information, the student must 
be presented with multiple experiences. In other words, a variety of experiences 
must be presented giving the learner the opportunity to apply the information in a 
variety o f different situations.
Events of Instruction and Educational Technoloov 
When incorporating technology into instructional events, the external 
events of instruction, need to be considered (Jonassen, 1988; Jonassen & 
Hannum, 1987). In this situation, it’s important to view the role that educational 
software is taking. Since internalized information, resulting in leaming, is 
supposed to be taking place, the nine events of instruction must still occur. 
Consequently, the overall design of educational software is essentially the same 
as other instructional materials. That is to say, they must gain attention, inform 
the student of the objectives, give appropriate feedback, etc. However, software 
has two distinct advantages (Jonassen,1988; Jonassen & Hannum, 1987).
First, software has the ability to display information using a variety of elaborate 
visual and auditory techniques. Second, software can provide relevant feedback 
repeatedly and immediately.
It can be argued that capabilities of current educational software are of 
high caliber. However, high caliber capabilities are not equivalent to high caliber 
instruction. Thus, the capabilities must not be the focus of the instructional 
design, the instruction itself needs to be the focus as in other materials used for 
instruction.
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Instructional Svstems Design Process HSD)
The ISD process itself is a cyclical process throughout the life of a piece of 
software. The process begins with an idea, moves on through creation, is 
evaluated at several levels, is marketed, evaluated more, and begins again at the 
first step. See Appendix 1, Figures 1-6 for detailed information on the ISD 
process.
Process
The process begins by determining whether the instructional design idea 
is new or has been marketed before. If it is new, then the process proceeds to 
the idea stage. If the design is currently on the market, then the evaluator must 
determine if there are problems with the current design or if a new idea is to be 
added. If there are problems, then the evaluator goes to the evaluation phase. If 
the evaluator just wishes to enhance the design, the process goes to the Idea 
stage.
If the idea is new, then the designer must make several decisions about 
issues such as who is the target audience, in other words, who will be using the 
instruction (Dick & Carey, 1990). A needs assessment is performed in order to 
see if this piece of instruction is needed at all with the intended or target 
audience or what exactly is needed (Dick & Carey, 1990; Gagné, 1985; Martin, 
1989; Newby et al., 1996; Reynolds & Martin, 1998). This assessment ascertains 
whether or not the particular instruction fulfills a need that is lacking with current 
materials. If the instruction is not needed at all, the process stops. If there Is a 
need, specific objectives and sub-objectives are created in order to determine
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what exactly the Instruction will do which will satisfy the need. The idea is put into 
small steps or objectives. The objectives determine what and how the instruction 
proceeds and what behavior the user should perform. Each objective is a single 
step or item to be achieved. The specific objectives and sub-objectives also 
determine how to evaluate if these objectives have been met or achieved. Once 
the objectives are created, then the program is constructed and the material is 
ready to begin the evaluation process.
Once the instruction is created based on the previous information, the 
evaluation process begins (Dick & Carey, 1990; Newby et al., 1996, Russell & 
Blake, 1988). Experts need to evaluate it to see if good instructional design 
components have been met, (e.g. is the instruction free of bugs or is the content 
correct?). In the case of educational software, programming experts would go 
through the software and debug it. This process takes many passes because one 
programmer may find a bug where another programmer would find a completely 
different bug. Furthermore, by fixing one bug, other bugs could appear. This also 
includes any bugs or programming glitches that occur when users do what is not 
expected.
Although consumers assume that software is free of bugs when it is 
marketed, this is not always the case. So, there needs to be a process in place 
for programmers to go back and fix bugs that are found after marketing. The new 
version should then be placed on the market and the old one removed. There 
also needs to be a procedure in place for consumers to report bugs that cause 
crashes and other software failures in case the user does things that the
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programmer did not expect. Some companies are doing this by creating patches 
that will attach to the previous version when installed. However, these patches 
are usually available through the Internet, so, the consumer must have the 
means to access the Internet as well as the expertise.
Once the programmers believe the software is free o f bugs, the software 
should be sent out in order for others to test it. This is in hopes that the tester 
finds the problems that the programmer misses instead of the consumer finding 
the problem. This type of problem usually occurs when the user tries something 
that is out of the ordinary that the programmer did not expect the user to do. 
When the software returns, the programmer/designer fixes the bugs that the 
testers found. The software is then tested again (by individuals different from 
those that previously tested). This process continues until the final product 
(software) is free of programming bugs.
Content experts
Content experts should also evaluate the software. If the software teaches 
students incorrect information, then it does not matter how free of bugs or how 
wonderful the software design is. For example, if the software teaches about 
graphing, but labels the axes backwards, then the content is wrong.
Programmers can not be expected to be content experts and should use those 
individuals that are in order to get the content of the software correct.
Programming bugs are not the only testing or evaluation that needs to be 
done on the instructional design, especially educational software. The content of 
the material must be evaluated as well.
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Instructional Design
Once the material has passed the content evaluation, instructional design 
experts should evaluate the material. The screen design and the flow of the 
program are incredibly important aspects of software. All the extra features that 
improve the quality of software are great additions if, and only if, they are used 
correctly (Dick & Carey, 1990; Martin, 1986). If they distract the user, or if the 
feedback for wrong answers is too appealing, then the extra feature should be 
eliminated. If the user gets so lost in the software that he or she can not find the 
desired information, the additions do not supplement the educational value of the 
software.
Instructional design experts also evaluate the material. This includes the 
distractions, the screen layout, the navigational components of the software, etc. 
The instructional design expert looks at these aspects, and if they pass his or her 
evaluation, then, it goes to the next expert. If it does not pass, then the program 
goes back to the programmer to be fixed and the evaluation process starts over 
again. The same process is used for the instructional guidelines expert and the 
learning style experts.
Based on the instructional design model (Dick & Carey, 1990; Gagné,
1988; Newby et al., 1996), appropriate learning style experts such as special 
education experts, early childhood experts, and specific pedagogy experts 
should also evaluate the software in order for the software to be aimed at the 
appropriate audience. Once the material has passed the experts' evaluation, the 
process is still not complete. The material must be tested in various
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environments with real. This consists of one-on-one testing, testing with small 
groups, and testing with various group structures: male/female, learning disabled, 
physically disabled, depending on the intended audience. Finally, the software 
should be field tested in the classroom or some authentic environment.
In this phase of evaluation, the program is tested on real participants, the 
real target audience. Various test audiences try the program to see if there are 
any problems. This includes distractions, getting lost, inappropriate feedback, not 
enough feedback, etc. If there are, the program returns to the programmer to be 
fixed and the evaluation process begins again (Dick & Carey, 1990).
After each of these stages, the software should return to the programmers 
so that the appropriate alterations can be made. After alterations are made, all 
areas should be tested again in order to make sure that problems are in fact 
solved.
Once the software is on the market, that does not mean the company has 
completed its task (Hunka, 1989). As mentioned previously, there should be a 
process for the company to receive and deal with feedback from the consumer in 
order to make more changes and upgrade the product. This is not only for 
programming bugs, but also for screen design, content problems, and other such 
issues.
The summative process
This process concems evaluation of material after it is marketed. Any 
problems that appear in this process leads the software back to the initial stage 
of the design process. As mentioned, in the summative process, the company
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
27
should have a procedure In place to handle feedback from the consumer, which 
in essence starts the formative process to begin again.
- In the final stage of evaluation, both a mini-checklist and a more 
encompassing task analysis can be performed to see if it passes or surpasses 
the required components. Educators can also perform these evaluations as well 
in order to choose software. See Mini-Checklist and Task Analysis in Appendix 2 
for the evaluation documents.
Definitions of Ambiguous Points of the Item Analvsis
Feedback. Should be appropriate for the task, and it should be obvious so 
that the user recognizes it as so.
Errorless learning. Is necessary because the design and guidelines should 
not be created in such a way that the user could learn the task incorrectly.
Small instructional steps. This means that the user should only have to 
learn in small segments instead of having to learn the entire lesson at once.
Speed not emphasized over learning. Even in instruction where the user is 
trying to improve his or her speed, this should not be at the sacrifice of learning. 
Speed should come after the task is learned.
Does not require teacher monitoring. The instruction should allow the user 
to facilitate his or her own learning so she/he can decide at what pace to move 
foHA/ard. If the instructor has to monitor the student at all times, then the 
instruction is either error free or too difficult for the user.
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Tutorial separate from content tutorials. There should be on-line help for 
the user if needed, but there should also be on-line help with the content itself. 
The user should not feel totally lost.
Requires student to respond before moving to the next level. The program 
should have the student decide when to progress so that he or she can go at his 
or her own pace. If the program decides, the student may not be ready to move 
on. The program should be under the student’s control.
Teacher options. The teacher should be able to adjust the program so that 
it can meet the student’s individual needs. Not all students have the same needs 
and the program should not try to make students fit it. The program should fit the 
student.
Software options and design and screen design and sound design. These 
items are meant to create a favorable environment to leam. The user should not 
have to stress or have trouble understanding what to do or have to look at an 
unpleasant screen or listen to an unpleasant sound. The design itself should be 
pleasing. Navigating the software should be easy to figure out and the 
navigational elements should be what the user is familiar with using.
Meeting needs. Meeting the needs of the student is the purpose of 
creating educational materials. If a piece of software looks wonderful but does 
not address the needs of the audience for which it was created, then it is not 
good instructional material.(Colvin, 1989; Dick & Carey, 1990; Freyd, 1989; 
Gagné, 1988; Boone et al., 1997a; Boone et al., 1997b; Hunter, 1989; Jonassen 
& Hannum, 1987; Martin, 1986; Martin, 1989 )
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
29
Educational Software in Schools 
When educational software use was in its earliest stages, software was 
categorized into several useable types (Bitter & Pierson, 1999; Boone & Higgins, 
1993). The earliest types were drill and practice and tutorials. Tool software 
began being used more by students in classrooms, then problem solving 
software, discovery learning, and simulation software were used. At one point, 
these were distinctive types, and they each had their specific uses in the 
curriculum. Current commercial software rarely remains in only one category or 
type (Boone & Higgins, 1993). As the microcomputer’s capabilities advanced at a 
dramatic rate, the capabilities of educational software changed drastically as well 
and expectations of software altered. Pieces of software that were problem 
solving in nature now may integrate simulation and tutorial components as well. 
Consequently, how the software is used in the curriculum becomes an issue.
As an integrated tool, teachers need to concern themselves with how that 
tool fits into the curriculum as opposed to fitting the curriculum to use the tool 
(Bitter et al., 1993; Grabe & Grabe, 1996; Maddux, 1997; Todd, 1993; Troutman 
& White, 1991). Thus, the teacher needs to evaluate the software to see if or 
where the software fits into the specific classroom curriculum. This means that 
the teacher needs to know the software completely. In other words, the teacher 
cannot just quickly review the software but must evaluate the software. A 
software review entails a simple exposure to the software. The reviewer gets a 
general and overall view of the software in order to know whether he/she wishes 
to investigate the use of the software at all. This takes about 10 to 30 minutes
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with most software. At this stage, the reviewer, a teacher in this case, is not 
immune to the extra features that enhance the software, bells and whistles. 
During the evaluation phase, the extra features are noted, but they are not 
focused on unless they contain educational value or cause problems such as 
distractions. Sometimes, these features can overwhelm the user to the point that 
the user may not realize that he or she is not working with sound or good 
educational software. The evaluation forms that software companies should use 
are would be tools for teachers to use as well (Jonassen, 1988; Woodwall &
Noell, 1993)
Choosing software to evaluate
Teachers tend to read reviews in journals and talk to other teachers in 
order to decide what software to purchase (Peled, Peled, & Alexander, 1992). 
They also attend trade shows or conferences to see software. Many of these 
teachers do not know how to evaluate software or how to get the software in 
order to evaluate it.
Some software companies currently allow their consumers to preview their 
software for 30 days before being charged. In that way, a teacher can evaluate 
the software before paying for it.
Some companies create demonstration copies for teachers to evaluate. 
One problem with the demonstration copies is that most are not full working 
copies. That means there are some components that the teacher needs to 
examine that are not working or are not accessible. Better demonstration copies 
are those that work completely for a designated time period. For example.
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ClarisWorks HomePage (Apple Computer, 1997) can be downloaded from the 
World Wide Web and remain useable for 30 days. KidPix (Broderbund, 1998) 
installs a trial version that works for 30 days on some demonstration CDs that 
come with textbooks. These last two allow teachers to evaluate the software 
before making a final purchasing decision.
Approved Software Lists 
Creating lists of software to be used is not an easy task due to the 
person’s tastes and teaching styles of instructors and the nature of curriculum 
itself. Since the National Board for Professional Teaching Standards 
(www.nbpts.org/nbpts/Standards/indexc.html)and International Society for 
Technology in Education (ISTE) (http://www.iste.org/ StandardsZindex.html) both 
urge the use of computers as an integrated component as opposed to an add-on 
to the curriculum component, it is difficult to create such a list. Knowing how the 
software is integrated actually differs from situation to situation, making the 
decision of whether or not to approve a piece of software difficult. The software 
itself may be of sound educational quality, but if it is used inefficiently or 
incorrectly, it is not appropriate. For this reason, many professionals and 
practitioners are reluctant to create an approved list for anyone but their own 
personal use (Boone, Higgins, & Williams, 1997b).
Delphi Research
A Delphi method is a research process used to build consensus in a 
specific topic. It allows the researcher to capitalize on the strengths of the inquiry
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and minimize the weaknesses of the research process (Hiitz & Turoff, 1993). It is 
used primarily to forecast or predict future needs (Ferretti, 1993; Sim, 1977).
In a Delphi, experts are used to generate a consensus. This method uses 
experts because it assumes that the knowledge needed to answer the research 
questions can be obtained through experts. That is, non-experts would not be 
able to supply the necessary data to arrive at a conclusion. However, in a Delphi 
study, the term expert is not defined in the typical manner. Experts not only 
include individuals who are the typical leamed experts, but individuals who are 
active in the area of the research are considered experts as well (Ricketts, 1985; 
Sim, 1977). For example, in a study concerning welfare, a Delphi researcher 
would not only consider the learned welfare authorities as experts; a Delphi 
researcher would also consider individuals on welfare as experts (Ricketts,
1985). Both types o f experts would be used to achieve a consensus. Another 
example would be in technology integration research. Technology authorities as 
well as lab instructors and classroom teachers who are integrating technology 
into the curriculum would be considered experts.
Some basic characteristics of Delphi research are as follows (Strauss & 
Zeigler, 1975):
1. In a Delphi study, the researcher uses experts as participants in order to 
obtain the necessary data.
2. In a Delphi study, the researcher uses a series of written 
correspondence/queries or questionnaires to obtain information. Each phase
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of questionnaires stems from the responses of the previous phase and is 
accompanied by a summary of the previous phases’ results.
3. In a Delphi study, the researcher attempts to obtain a consensus from the 
panel of experts.
4. Anonymity of all statements throughout is maintained.
5. Participants are permitted to review all responses to refine further their 
judgements or opinions.
6. Delphi methods are conducted in a series of rounds. Summaries of the 
previous rounds are communicated to the participants at the beginning of 
each new round.
7. A Delphi tends to be better than other types of studies for processing 
judgmental data because a Delphi study maintains a focus on the issue and 
provide the necessary feedback allowing for participants to refine their own 
opinions.
8. A Delphi researcher attempts to produce a consensus.
By allowing experts to solicit or provide opinions and further refine those 
opinions (Vincent & Brooks, 1987), Delphi research allows problems that do not 
lend themselves to typical analytical methods to be effectively analyzed on a 
collective basis (Moore & Coke, 1977).
There are three basic types of Delphi research: Numeric Delphi, Policy 
Delphi, and Historic Delphi (Strauss & Zeigler, 1975). In the Numeric Delphi 
studies researchers solicit quantitative estimates such as dates, amounts, or 
values. The population of underdeveloped countries in the year 2000 is an
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example. In Policy Delphi studies, verbal data are solicited. There is an attempt 
to simulate a committee approach or reach a consensus on a position and an 
attempt to form a policy based on the expert consensus is established. In a 
Historic Delphi study, researchers might attempt to apply the expected views of 
political philosophers of the past to contemporary and anticipated societal 
problems.
Delphi Process
In Phase 1 of a Delphi study, the participants are given an open-ended 
question. They are asked to think carefully and answer the query as completely 
as possible (Hiltz & Turoff, 1993; Ricketts, 1985). Participants or experts 
generate their judgements on a particular idea or issue (Ricketts, 1985; Sim,
1977). An open-ended question is used so that the participants most fully use 
their knowledge and expertise to respond.
In the next phase, the responses to Phase 1 are compiled into an 
aggregate list creating a survey. The participants are then asked to select, from 
this aggregate list, their top choices. This survey is completed by the same 
participants from Phase 1 and are asked to respond by selecting the responses 
that they deem most accurately reflect their judgements. They are also given a 
list o f the top 10 responses from the previous phase (Sim, 1977). This allows the 
experts to see how the group as a whole made judgements allowing them to 
further refine their own opinions (Ricketts, 1985; Sim, 1977). This is important 
because it gives the participants the opportunity to alter their decision by thinking 
about areas that they might not have thought of before (Hiltz & Turoff, 1993;
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Ricketts, 1985; Sim, 1977). This survey allows the participants to view other 
participants’ judgements. If a consensus is not achieved, then an additional 
survey is constructed from the last stage of responses obtained. Sometimes a 
consensus is formed, not as an entire group, but based on particular 
characteristics.
In this process, the individuals are participants in creating the aggregate 
survey in order to deterrnine a consensus on the topic through a survey 
stemming from previously formed answers (Hiltz & Turoff, 1993; Ricketts, 1985).
A distinct advantage to the Delphi method is its ability to focus on specific 
information that only experts have. It also allows researchers to use a smaller 
population and requires a quicker response time. Data gathering is done quickly 
in order to resolve a current Issue pending.
Delphi studies are used to clarify issues that need resolution but may lack 
research to support the stance taken (Ricketts, 1985J. One important aspect of a 
Delphi is that it can overcome attrition, a particular weakness common in other 
methods. Since the data gathering process is short, participants are less likely to 
drop out during the data-gathering phase (Ricketts, 1985^. This is an important 
distinction because in order to perform a Delphi, it means the researcher must 
move the Delphi though the phases as quickly as possible (Ricketts, 1985).
It is important to realize that Delphi results are not a panacea (Nash, 1978; 
Spritzer, 1975; Straus & Zeigler, 1975). A criticism of the Delphi is that many of 
the participants in the studies are not sufficiently expert and that expertise is a 
value judgement. It was criticized that Delphi studies seem to take experts at
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face value, when in fact they may not truly be experts (Moore & Coke, 1977, Sim, 
1977).
This study
In this study, the experts that are chosen are the educational computing 
strategists (ECS) and technology-using teachers from the school district. These 
experts were chosen based on their experience in using commercial educational 
software. The ECSs were chosen from 10 elementary schools, 10 middle 
schools, and 10 high schools. Each ECS provided two additional participants 
from their schools based on the following criteria:
1. The teacher used educational software at least once a week.
2. The teacher created assignments that incorporate technology into the 
curriculum as opposed to being used simply as playtime when classroom 
work was finished.
3. The teacher used a computer for his/her own work.
This study was a policy Delphi. It attempted to establish or forecast the 
future of educational software and predict what changes needed to occur in 
current educational software to make it effective in future curricula.
Summary
As a piece of curriculum material, educational software should adhere to 
instructional design issues in order to be effective educational material. Software 
should posses elements allowing the material to meet the needs of students and 
extend their knowledge. It should posses good instructional design principles as 
well as sound educational elements.
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Since it appears that educational software developers are not following a 
formative and summative evaluation process required by the instructional design, 
it becomes unclear that educational software is sound.
Using a Delphi method, this study attempted to profile current educational 
software by forecasting and predicting what changes needed to occur in order to 
make it a more effective educational mode.
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CHAPTER 3
METHOD
Overview
It is unclear to what extent educational software is meeting the needs of 
teachers and students today (Forcier, 1999). While there is a wealth of 
information in the current professional literature focusing on integrating computer 
technology into all aspects of the curriculum, there are two important areas for 
which there is a dearth of information (Perkins, 1995; Sivin-Kachala, Bialo, & 
Langford, 1997). At the heart of these related areas are software evaluation from 
the perspective of summative evaluation (student achievement outcomes) and 
formative evaluation of the software (appropriateness of instructional design 
elements such as content, interface, and degree of computer mediation) and how 
it is used in classrooms.
This study focused on the latter area, that of formative evaluation and 
instructional design of software. It appears that many commercial educational 
software publishers do not use the time-tested formative evaluation process that 
is accepted by instructional designers for all types of materials (Boone, Higgins,
& Williams, 1997a). Without formative evaluation, which is a cornerstone of 
instructional systems design (Dick & Carey, 1990; Flemming & Levie, 1993), the 
appropriateness of a piece of educational software for a particular student
38
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audience is questionable. Without the security provided by a sound design 
process, then, it is prudent to investigate the extent to which educational software 
is living up to its promotion by and for the educational community from a user’s 
point of view. Does the content, interface, degree of instructional mediation, and 
other elements of instructional design truly meet the needs of teachers and the 
students for whom the teachers construct an instructional plan?
This study sought to discover what it was that experienced computer- 
using educators discern as the necessary components in the efficacious 
evolution of educational software. The research obtained information in several 
areas. First, the data uncovered the areas in which educational software was not 
meeting current classroom needs as perceived by experienced teachers. 
Important data also included a short-term forecast for educational software needs 
in terms of effectiveness, content, and usability. Finally, the data identified the 
changes that educators believed were necessary to improve educational 
software if it is to achieve its potential for education.
While one might contend that much of the instructional materials that are 
used in schools is unlikely to have gone through a rigorous instructional design 
process, it can be argued that educational software requires a more stringent 
instructional design process than most. Since the use of most non-computer 
educational materials is often mediated by a teacher, educational assistant, or 
parent, these materials undergo a functional formative evaluation in real time as 
the teacher interacts with the materials and the student. That is to say, the 
teacher modifies the material and the student’s interface with the material as
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
40
she/he instructs, according to the needs of the student. Educational software, 
however, is often used by students In non-mediated situations. Consequently, 
there is concern as to whether the design of educational software does in fact 
meet basic instructional requirements for flexibility and attention to individual 
needs.
This study focused on popular educational software that Is currently being 
used in classrooms in the participating school district. A Delphi method was used 
in this investigation.
The Delphi Process 
A Delphi method is a process for building consensus among a 
homogeneous group of participants who are usually considered experts in the 
topic under investigation (Strauss & Zeigler, 1975; Sim, 1977). A common 
application of Delphi is to forecast problems or impending situations. Another 
type of Delphi is used to achieve consensus on policy Issues in the form of a set 
of strong arguments for or against an issue (Hiltz & Turoff, 1993). The intent of 
the Delphi process for this study is to build consensus on the topic of instructional 
design of commercial educational software and then provide a set of arguments 
or suggestions for improvement of educational software.
Research Questions 
The focus of this Delphi study was to determine a positive future course 
for educational software development, use, and classroom integration. While 
much discussion occurs in forecasting for technology needs in the near future, 
most of that discussion centers on hardware needs and connectivity issues for
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Internet use (Poole, 1995; Roblyer, Edwards & Havrikluk, 1997; Rosenberg,
1997). Very little evaluation or critical discussion of commercial educational 
software has been reported. The Delphi process helped to determine how the 
current body of educational software is viewed by teachers and school district 
technology experts. It also provided the beginnings of a road map for future 
adoption of educational software and professional development curricula to 
support the integration of that software. Specifically, this investigation provided 
evidence for the determination of the extent to which current educational 
software meets the needs of today’s classroom. Questions to be investigated 
include:
1. What deficits do computer-using teachers find existing in current educational 
software?
2. What adaptations do computer-using teachers routinely make to use 
educational software effectively?
3. What suggestions do computer-using teachers have for improving current 
educational software?
4. What changes need to occur in educational software design to meet the 
needs of today’s classrooms?
5. How do computer-using teachers envision the future of educational software?
Setting
This study took place in a large metropolitan school district in the 
southwestern United States. Incorporating the use of technology into the 
curriculum was a stated priority of the district. While funding inequities existed for
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hardware and software placement among schools In the district, a main focus for 
technology coordination was on professional development and support. Toward 
this end, the district had implemented a technology support system in the form of 
a cadre of educational technology strategists (ECSs). One ECS was assigned to 
each high school while elementary schools, with lower student populations than 
high schools, share one ECS between two schools. The ECS technology support 
program is currently in its first year of operation and had not yet filled enough 
positions to provide an ECS for every school.
Software selection varied from school to school. In some schools software 
decisions were made unilaterally by administrators while other schools utilized 
technology teams in which knowledgeable teachers made recommendations for 
purchase. Some software was purchased at a district level with a software 
license extending to every school in the district.
Participants
In this study, the school district office of research and development 
provided the researcher with a list of the educational computing strategists 
(ECSs) representing both elementary, middle, and high schools. A stratified 
sample of 30 participants (10 elementary ECSs and 10 middle school, ECSs and 
10 high school ECSs) was chosen and asked to participate in the first round of 
participant selection. The ECS from each school then identified additional 
participants. A full participant list from each school included the ECS, the 
computer lab teacher (if the school has someone in that role), and one additional 
computer-using teacher identified by the ECS.
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Procedures 
Data Collection
As part of the Delphi investigation, participants were asked to sign a 
consent form and complete a demographic survey (see demographic survey in 
Appendix 4). The demographic survey provided information about the 
participants’ educational background, current job, level o f technology use, and 
views on educational computer use issues. This survey provided a descriptive 
picture of the participants and allowed the participants to be categorized for data 
analysis purposes. Expected categories include (a) age, (b) gender, (c) level of 
education, (d) teaching experience, (e) current job classification, and (f) level of 
technology use.
Phase 1
The Delphi process began with the following question sent to each 
participant.
Please provide five (5) specific suggestions for 
improvement and five (5) significant deficits associated 
with the educational software you are currently using or 
have used in the past with your students. You may include 
adaptations that you have made in using the software for it 
to work well in your classroom.
The participants had two weeks to respond and return the data to the 
researcher using a self-addressed, stamped envelope provided to them. Data 
was entered into a database as the responses were returned.
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Responses to the initial query were coded in order to identify similar 
responses. Domain analysis (Spradley, 1980) was used to identify and place the 
responses into categories. There was a possibility o f up to 450 (90 participants x 
5 responses) response units concerning improvements needed for educational 
software and up to 450 response units concerning deficits in the currently used 
educational software. Mixed in with those 900 response units there was expected 
to be adaptations that educators use to make the software work for their 
students.
Responses were coded into themes and then broken further into 
categories where necessary. These themes and categories were expanded and 
collapsed to accommodate incoming data until all data had been classified. Then 
the similar items under each unique larger unit were combined and re-written as 
single aggregate responses. (See Figures 8-11 for graphic actual representations 
of breakdown.) Approximately 10% of the responses were re-coded by an 
additional investigator in order to provide triangulation data. The additional 
investigator was a computer lab coordinator and was working toward a masters 
degree in educational technology. Once the additional investigator had coded, a 
comparison of the two was made and further coding was modified accordingly.
Once the categorizing was completed, the themes were coded and 
consolidated into four cover terms using Spradley’s domain analysis (1980) in 
order to show the relationships had with each other. See Figure 12 for graphic 
representation of the relationships.
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A feedback report including a comprehensive list of responses was 
constructed with similar responses having been combined and listed only once. 
The report also included a summarization of the seven most frequent items from 
the original response set. This feedback report served as the basis for the survey 
in Phase 2 of the Delphi.
Cover
Terms
Themes
Categories
 ▲---------
Aggregated
Items
Educational
Software
Responses
Figure 12. Similar participant responses are combined to become aggregated 
items. Similar aggregated items are combined into categories, which are 
combined into themes. These themes are combined to create cover terms.
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Phase 2
Next, the participants were given a survey containing the aggregate list of 
responses and the summary of the seven most frequent items. They were asked 
to perform three tasks: (a) to rate each of the items in Importance on a five-unit 
Likert scale (b) to select the five most Important items from the list, (c) and 
provide a brief explanation for choosing each of the top five.
The data from Phase 2 were examined and evaluated in order to 
determine if consensus information could be uncovered from the responses in 
regard to the research questions posed by the study. Mean ratings of importance 
and related descriptive statistics such as frequency of response were computed 
from the Likert scale information. From these data, response tables for major 
identified themes and categories were created in order to illustrate the data more 
fully. See Appendix 1, Figures 13 and 14 for examples of a response tables. 
Communication with participants
All communication between the researcher and participants was 
channeled through the ECS for each school. The ECS received three copies of 
each set of documents and distributed the additional two copies to the identified 
teacher particlpant(s) or computer lab coordinator. University/school district mail 
was used to send the Phase 1 documents to the ECSs. Phase 2 was mailed 
directly to the ECSs via the United States Post Office. A self-addressed, stamped 
envelope was provided for return o f materials via U.S. Postal Service mail for 
both Phases.
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Data Analysis
Domain analysis (Spradley, 1980) was used as the qualitative method to 
determine the themes and categories from the Phase 1 Delphi query. Once the 
entire set of Phase 1 data had been coded and categorized, a frequency count 
was used in order to determine the top seven responses that occurred at this 
level. This first level of data analysis also served in the construction of the Phase 
2 Delphi surveys. This list of the top seven responses as well as the survey of 
unique responses from Phase 1 was given to the expert participants for Phase 2.
Data were described using frequency counts, mean scores, and standard 
deviations. Frequency scores were calculated In both Phase 1 and Phase 2 of 
the study. In Phase 1, frequencies of the responses were calculated in order to 
determine the top seven responses. Frequencies were also used to determine 
the percentage of participant responses in each category. In Phase 2, 
frequencies were used to help determine a consensus for responses and 
identified themes. The frequencies of the response items were calculated as well 
as the percentage of participants choosing items in each category or theme.
In the following examples, how the items could have been coded and (see Table 
1 ) and in the second section an example of how the frequency counts could have 
been calculated (see Table 2 for graphic breakdown).
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Table 1
Example of Category and Corresponding Items
Drill and Practice Category
35. Quizzing items need to have more of a variety of examples
36. There needs to be more of a chance to re-learn incorrect 
assumptions
37. Teacher needs to be able to individualize testing elements
The next section shows a list of participants (A-G) and the corresponding 
items they selected as their top choices. In the second box, three response box 
(#35 - #37) from the Drill and Practice category are listed. Based on these data: 
1 ) Response Item #35 has a Frequency Count of 1.
2) Response Item #36 has a Frequency Count of 3.
3) Response Item #37 has a Frequency Count of 5.
4) The Drill and Practice Frequency Count is 7 as only seven participants (A-G) 
selected response items in this category.
5) The Participant Count of 7 represents an Item Count of 9 for the Drill and 
Practice Category
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Table 2
Participants and Their Choices
Participant______________________Items chosen
A 36 and 37
B 36
C 37
D 36 and 37
E 37
F 37
G 35
Mean scores o f Likert scale data of each item of the survey in Phase 2 
were calculated as well as the mean scores of each category to help determine a 
general consensus o f all items and categories or themes. In the example in Table 
3, the category mean would be 3.7 ((4.2+2.8+4.1)73=3.7).
Table 3
Another Example of Cateoorv Data 
Multimedia Navigational Category
45. Software should contain elements preventing students from getting 
lost. X=4.2
46. Quitting the program should be easier to figure out. X=2.8
47. Navigational elements should be consistent throughout the program 
and consistent with what has been accepted as the norm. X=4.1
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Analysis of Phase 1
In analyzing the data received in this phase, a domain analysis (Spradley, 
1980) was used to code and categorize the information. First, the domain 
analysis allowed similar items to be identified and grouped so that a composite 
response was created covering the entire set of response units in the 
combination.
Response units
Frequencies were calculated for the individual response units in order to 
establish the top seven responses. Each response acted as an individual in the 
frequency count. Thus, the items that were combined were counted by the 
number of response items that were combined into it. For example, if 12 similar 
response items are combined to make a single response, then that response 
item had a frequency count of 12. The 10 responses with the highest frequency 
counts was listed and shared with the participants in Phase 2.
A domain analysis was used in order to produce themes. Once responses 
were consolidated and coded into themes, responses with each theme were re­
coded and categories were created to represent distinct items where necessary. 
Once these items were coded, similar items were consolidated into aggregate 
responses.
In consolidating the similar responses, an additional researcher was used 
to independently code 10% of the responses. This was for triangulation purposes 
and to prevent or eliminate researcher biases.
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Themes served as the top-level organizational unit. Themes were broken 
down into categories, and categories were made up of the lowest level 
organizational unit, the response item. A theme could consist of one or more 
categories. Likewise, categories could consist of one or more response items.
Frequency counts were calculated on categories within themes, response 
Items within categories, and unique responses within response Items. This data 
set allowed a frequency to be calculated on the unique responses within the 
larger organizational units of categories and themes. This provided a clear 
description of the initial themes. For example, if there was a category for 
programming errors and its five unique items represent 50 response units out of 
the 900, then the category had 6% of the responses.
Participant Counts
Frequency counts of the participants in regard to the categories in which 
their responses had been placed were calculated. These data reflected the 
number of responses from individual participants that fit into particular categories. 
In this analysis, a participant could have multiple response items in a single 
category, but the participant frequency count for that category would be 1. A 
percentage was calculated for this analysis as well. For example, if 12 
participants had at least one response that fell into a category, such as 
programming errors, then 13.3% (12 participants / 90 total participants = 13.3%) 
o f the participants responded that programming errors was an area of concern.
The aggregate list that was created and categorized though the domain 
analysis process was then used to construct the survey for the next phase. It was
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arranged using the themes as headings with related response items listed 
beneath them. A five-point Likert scale was added beside each item. An 
additional page was attached to the back of the survey for the participants to 
indicate the top five items that they considered being the most important. They 
were to give a narrative rationale for each item chosen.
Analvsis of Phase 2 
In Phase 2, the participants were given the list of the top seven responses 
from Phase 1 along with the survey. In this phase, the participants were asked to 
rate each item on the Likert scale as to its importance. They were asked to select 
the top five choices from the list and give a rationale for making their choices.
Top five items data
Frequency scores were tallied on all of the items chosen by the 
participants as their top five choices. This information was used in the 
description of consensus material. In addition, the frequency scores of the 
categories and themes were tallied. This calculation was achieved in two ways. 
The total number for each item in a selected category will be the first frequency 
score. Next, an additional frequency was calculated based on the number of 
participants that chose at least one item in the category. For example, assume 
that response items #12, #13, and #14 are all in the category called programming 
errors. Item #12 was chosen 56 times as one of the top 5, #13 was chosen 24 
times, and #14 was chosen 21 times. The category would have an item 
frequency count of 101(56+24+21=101). However, 56 participants chose at least
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one of the items in this category. Thus, there is a participant frequency count of 
56 for the category.
Percentages were calculated based on the frequency counts of both 
response items and categories. Using the example from the previous paragraph, 
item #12 would have a percentage of 12.4 (frequency of 56 out of the 450 total 
responses), item #13 would have a percentage of 5.33 (frequency of 24 out of 
the 450 total responses), and item #14 would have a percentage of 4.67 
(frequency of 21 out of the 450 total responses). The category would have a 
percentage of 22.4 (101 out of 450); however, the participants choosing the 
category would have a percent of 62.2 (56 out of the 90 participants chose the 
category).
Tables were created to visually represent these results. The tables were 
created showing the results for the following groups of participants: (a) all 
participants, (b) ECSs, (c) teachers (lab and classroom combined), (d) 
elementary school participants, (e) middle school participants, (f) high school 
participants, (g) elementary school teachers, (h) elementary school ECSs, (i) 
middle school teachers (j) middle school ECSs, (k) high school teachers, and (I) 
high school ECSs.
Rationale
The narrative rationales linked to the participants’ top five choices were 
examined to see if any additional information was given. Information beyond the 
reiteration of the survey item was reported.
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Likert scale data
The Likert scale information was analyzed using both mean scores and 
standard deviations. A mean score was calculated for each item to describe the 
importance of that particular item. The overall theme means were calculated 
based on the means of the items in that particular theme. Therefore, if a theme 
had three items in it and their means were 3, 4 and 5, then the overall category 
mean were 4.
The mean scores were also calculated for the following groups: (a) ECSs, 
(b) teachers (lab and classroom) (c) elementary school participants, (d) middle 
school participants, and (e) high school participants, (f) elementary school 
teachers, (g) elementary ECSs, (h) middle school teachers, (i) middle school 
ECSs, O') high school teachers and (k) high school ECSs,. This allowed fora 
comparison between groups to take place in order to describe the consensus 
that was achieved in this phase. Tables were created to visually represent the 
results of this analysis.
Consensus
Varying levels of consensus on the different categories or themes that 
emerged were expected. Determining consensus was not the same as achieving 
a majority vote.
By determining a level of consensus, changes that needed to occur in 
educational software was described. This analysis, based on many perspectives, 
provided a tool to better forecast what needed to be done to improve educational
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software. Response tables were constructed to help present and describe much 
of the consensus data.
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CHAPTER 4
RESULTS 
Participant Demographics 
Gender
The individuals who were asked to participate in this study were all from 
the same school district. Of those who initially agreed to participate, 21 were 
educational computing strategists (ECS) and 37 were teachers in either a 
classroom or a computer lab setting. While there were approximately the same 
number of males across the school, there were significant fewer female high 
school participants than in middle or elementary. See Table 4 for full gender 
breakdown by school level and job category.
Table 4
Gender Breakdown for Participant Groups
Elementary
School
Middle
School
High
School ECS Teachers
All
Participants
Male 8 9 10 12 15 27
Female 13 14 4 9 22 31
Total 21 23 14 21 37 58
Note. Values indicate number of participants, male, female, and total from each 
of the five subgroups and for all participants.
56
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Years Teaching
Four of the 58 participants (6.9%) had been teaching less than two years. 
Twelve participants (20.69%) had been teaching less than five years but more 
than three years.
Seventeen of the 58 (29.31%) had been teaching between six and ten 
years. Seven (12.07%) of the participants had been teaching between 11 and 15 
years. Seven of the 58 participants (12.07%) had been teaching between 16 and 
20 years. Eleven (18.97%) had been teaching over twenty years. Of the total 58 
participants, 27 were male and 31 were female. Twenty-one were ECSs and 37 
were teachers in classrooms or computer labs. See Table 5 for a complete 
breakdown of participants by teaching experience by gender and job type.
Table 5
Years Experience Breakdown
By Gender
Male
1-2 3-5 6-10 11-15 16-20 Over 20 Total
2 5 8 4 4 4 27
Female 2 7 9 3 3 7 31
Total 4 12 17 7 7 11 58
By Job
ECS 0 1 8 4 4 4 21
Teacher 4 11 9 3 3 7 37
Total 4 12 17 7 6 11 58
Note: Values indicate number of years of teaching experience of participant.
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Years at Current School 
Even though the largest percentage of participants had been teaching six 
to ten years, the majority of the participants had been at their current schools for 
only one to two years (23 out of 58 participants or 39.66%). The next largest 
group of participants had been teaching at their current school for 3 to 5 years. 
Twelve (20.69%) of the participants had been in their current school for six to ten 
years. Three (5.17%) of the participants had been at their current school fo r 11 
to 15 years.
Only one (1.72%) of the participants had been at the same school fo r 16 
to 20 years. He was also an ECS. Of the remaining participants, both were 
women and had been teachers in the same school for over 20 years. See Table 
6 for a complete breakdown of participant tenure at their current schools both by 
gender and by job type.
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Table 6
Years at Current School
By Gender
1-2 3-5 6-10 11-15 16-20 Over 20 Total
Male 11 7 6 3 0 0 27
Female 12 10 6 0 1 2 31
Total 23 17 12 3 1 2 58
By Job
ECS 7 5 6 2 1 0 21
Teacher 16 12 6 1 0 2 37
Total 23 17 12 3 1 2 58
Note: Values indicate number of years at current school.
Age
Of the 58 participants, 13 (22.41%) were under 30 years of age. Twelve of 
the 58 participants were between the ages of 30 and 39. The 40 to 49 years-of- 
age group was the largest group with 22 (37.93%) participants. See Table 7 for a 
complete breakdown of the participants age by grade and by job.
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Table 7
Age of Participants
By Gender
Under 30 30-39 40-49 50-59 Over 60 Total
Male 3 7 10 6 0 27
Female 10 5 12 3 2 31
Total 13 12 22 9 2 58
By Job
ECS 1 5 8 6 1 21
Teacher 12 7 14 3 1 37
Total 13 12 22 9 2 58
Note. Values indicate the age of the participants by gender and by job.
Response Rates 
Schools
In Phase 1, 30 schools were asked to participate. There were 10 
elementary schools, 10 middle schools, and 10 high schools. Of these, 23 
agreed to participate. Nine were elementary schools, eight were middle schools, 
and six were high schools, giving a participation rate of 76.67%.
The 23 schools that participated in Phase 1 of the study were 
subsequently sent the Phase 2 survey. Participants from 19 schools returned the 
Phase 2 surveys, of which eight were elementary schools, six middle schools.
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and five high schools. This gave a return rate of 82.61% (19 returned out of the 
23 that agreed to participate).
Participants
In Phase 1, educational computing strategists (ECSs) from each of the 30 
schools were asked to participate and to select two technology-using teachers as 
additional participants. With 23 schools agreeing to participate, there were a 
possible 69 participants. Fifty-eight individuals agreed to participate, giving a 
participation rate of 84.06% from the actual possible participants (69). Since the 
ECSs from only 23 of the 30 schools agreed to participate, there was a total of 
69 participants possible (23 schools x 3 participants) instead of the previous 90 
(30 schools X 3 participants).
In Phase2, three surveys were sent to the ECSs in order to protect 
confidentiality of those who agreed to participate and those who refused. Four of 
the ECSs elected to not participate and thus the surveys were not completed by 
them or given to the teachers at their school to complete. One of these schools 
was an elementary school, two were middle schools, and one was a high school.
Forty-eight participants returned the Phase 2 surveys giving a return rate 
of 69.57% (48 out of 69) of the surveys that went out. Since four of the schools 
declined participation, the most returns possible was reduced to 57 (19 schools x 
3 participants) This provided a return rate of 84.21% (48 out of 57). However, 
only 50 of those individuals had previously agreed to participate In the study, 
making for an effective return rate of 96% (48 out of 50).
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Phase 1 Results
After consenting to participate and completing the demographic survey, 
the participants were asked to list five improvements needed in educational 
software and to identify five deficits existing in educational software. Even though 
the query specified that the responses were to be aimed at educational software 
improvements and deficits, some of the responses concerned district and school 
issues. Over 400 responses were reported, but only 297 responses concerned 
educational software. All of the responses that did not directly concern the study 
(educational software) were eliminated from the response list.
Once all the appropriate responses were collected and sorted, the 
responses were coded using a Domain Analysis process. The responses were 
categorized and coded into 21 themes. Some of these themes were broken down 
further into smaller categories. These categories, under each theme, were all 
related but the responses in the categories were distinctly different.
After the responses were separated and coded into separate themes and 
their smaller categories, all similar items were easily identifiable. An aggregated 
item was then created to represent these similar items which reduced the list to 
78 distinct items. For complete list of responses, see Responses to Phase 1 in 
Appendix 5.
Item Frequencies
Responses were grouped into categories and then the categories were 
grouped into themes. Every category fell into a theme, but some themes
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contained no separate categories. Frequencies were calculated for items, 
categories, and themes based on the number of separate responses they 
represented.
Items were ranked based on their frequencies. The item frequency was 
calculated on the number of responses the aggregated items represented. For 
example: the following responses were combined:
1. Frequently manuals are poorly written
2. In general, documentation is either insufficient or tedious
3. Better documentation would allow students to quickly navigate the 
software so more time could be spent with the content or purpose of 
the software
4. Put a few more trouble shooting tips in the manuals instead of having 
to call the help line phone number
The aggregate item, “Manuals need to be better written with more trouble 
shooting tips,” represented all of these items and had a frequency count of 4.
The top seven items (the seven items with the highest frequency counts)
were:
1. Software should be simplified in terms of required operating 
systems, file interchangeability, color settings, network/stand-alone 
versions, use of virtual memory, etc.
2. Quality educational software needs to be less expensive for single 
purchases, network versions, and site licenses.
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3. Software should have multiple modification components to adapt to 
teacher and student needs
4. Software is not easy enough to use “out of the box” and requires 
significant time to learn and training with suggestions on how to use 
the software
5. Current software is too predictable, repetitive, uninteresting and 
does not incorporate relevant and real-life situations into the 
curriculum
6. Software’s content should be grounded in education content and 
purpose
7. Educational Software should be easier to use, self-explanatory, 
and more intuitive
Seven items were reported because there was a significant break between the 
frequency counts of the seventh ranking item and the eighth.
The category frequencies were calculated by the sum of the frequency 
totals of the items that fell under each category. Theme frequencies were 
calculated by adding the frequencies of the categories that fell under them. If the 
theme did not have any categories and was represented only by aggregated 
responses, then these frequencies were used to calculate the theme frequency 
counts for each theme.
Themes
Eight themes had a frequency of 17 or more. The highest percentage 
(28.62%) of the responses fell under the theme Instructional Design Issues.
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These 85 responses were also coded into eleven different categories. In 
contrast, the theme of Curriculum which was ranked second with 12.46% 
(frequency of 37) of the responses had no categories. Materials was the third 
highest-ranking theme with 8.08% of the responses (24 responses) and was 
broken into 4 categories. The next two themes. Teacher Training / Teacher Ideas 
and Program Types, were ranked fourth with 7.41% (or 22 responses) and 
neither had categories. Usability was the sixth ranked theme with 6.4% (17 
responses) and no categories. The theme Cost, ranked seventh with 5.72% (or 
17 responses). The theme. Meets Needs, also ranked seventh but had two 
categories. See Number of Responses Themes Represent in Appendix 2. See 
Table 8 for top eight themes and their frequency counts.
The top eight themes were selected based on frequency counts. The cut 
off of eight was due to a significant difference in the frequency counts between 
the eighth and subsequent themes.
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Table 8
Top Eight Themes with the Highest Frequency Counts
Theme Frequency Percentage
Instructional Design Issues 85 28.62%
Curriculum 37 12.46%
Materials 24 8.08%
Teacher Training/Teacher Ideas 22 7.41%
Program types 22 7.41%
Usability Design 19 6.40%
Cost 17 5.72%
Meets Needs 17 5.72%
Note. Values indicate the number of responses and the percentage the theme 
represents
Categories
Six categories had a frequency count of 10 or more. The cut off of six was 
due to a significant difference in the frequency counts between the sixth and 
subsequent themes. The top five categories all fell within the Instructional Design 
Issues theme: (a) Adaptability ranked first with 5.39% (16 responses), (b) 
External Events ranked second with 4.38% (or 13 responses), (c) User Friendly 
ranked third with 4.04% (or 12 responses), (d) Expert Input ranked fourth with 
3.7% of the 297 responses, and (e) Accurate Information ranked fifth with 3.37% 
of the responses. The category Supplementary tied with Accurate Information for
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fifth, it was associated with the theme, Materials. See Number of Responses 
Categories Represent in Appendix 2 for the complete listing. See Table 9 for top 
six categories with their frequency counts as well as what theme the category fell 
under.
Table 9
Top Six Categories with the Highest Frequency Counts
Category Frequency Percentage In Theme
Adaptability 16 5.39% Instructional Design Issues
External Events 13 4.38% Instructional Design Issues
User Friendly 12 4.04% Instructional Design Issues
Expert Input 11 3.70% Instructional Design Issues
Accurate Information 10 3.37% Instructional Design Issues
Supplementary 10 3.37% Materials
Note. Values indicate the number of responses and the percentage the category 
represents.
Participation Representation 
Each of the 78 aggregated items represented multiple participant 
responses. Consequently, each item also represented a specific number of 
participants who gave at least one response, which was included in the 
aggregated item. Each of the categories also represented a certain number of 
participants with at least one response. Like the items and categories, each
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theme also represented a number of participants who gave at least one response 
which was included in the theme.
The following six items represented responses from at least 15% of the 
participants.
1. The item, “Quality educational software needs to be less expensive for 
single purchases, network versions, and site licenses” represents 
24.14% of the participants because 14 of the 58 participants had at 
least one response that the aggregate item encompassed.
2. The item, “Software should be simplified in terms of required operating 
systems, file interchangeability, color settings, network/stand-alone 
versions, use of virtual memory, etc.” represented 20.69% (12 out of 
58) of the participants.
3. The item. Software should have multiple modification components to 
adapt to teacher and student needs” represented 18.97% (11 out of 
58) of the participants.
4. “Educational Software should be easier to use, self-explanatory, and 
more intuitive” represented 17.24% (10 out of 58).
5. Both the items, “Software is not easy enough to use ‘out of the box’ 
and requires significant time to learn and training with suggestions on 
how to use the software” and “Current software is too predictable, 
repetitive, uninteresting and does not incorporate relevant and real-life 
situations into the curriculum “ represented 15.52% (9 out of 58) of the 
participants.
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See Table 10 for breakdown of the top six items, which represented at least 15% 
of the participants. For the complete list, see Percent of Participants Item 
Represents in Appendix 2.
The following four categories represented participants who gave at least 
one response that fell into this category.
1. The category Adaptability represented 20.69% of the participants had 
at least one response that fell into the category.
2. The category User Friendly represented 17.24% (10 out of 58) of the 
participants.
3. Both categories Accurate Information and External Events 
represented 15.52% of the participants.
All four of these categories also fell into the theme. Instructional Design Issues. 
See Table 11 for breakdown of the categories breakdown that represent at least 
15% of the participants. To see the entire list, see Percent of Participants 
Category Represents in Appendix 2.
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Table 10
Items Which Represent At Least 15% of the Participants
Item Number of 
Participants
Percent of 
Participants
Category Theme
12. Quality educational software 
needs to be less expensive for 
single purchases, network 
versions, and site licenses.
14 24.14% Cost
13. Software should be 
simplified in terms of required 
operating systems, file 
interchangeability, color 
settings, networVstand-alone 
versions, use of virtual memory, 
etc.
12 20.69% Usability
Design
46. Software should have 
multiple modification 
components to adapt to teacher 
and student needs
11 18.97% Adaptability Instructional 
Design Issues
48. Educational Software 
should be easier to use, self- 
explanatory, and more intuitive
10 17.24% User Friendly Instructional 
Design Issues
8. Software is not easy enough 
to use “out of the box” and 
requires significant time to learn 
and training with suggestions 
on how to use the software.
9 15.52% Teacher 
Training/ 
Teacher Ideas
47. Current software is too 
predictable, repetitive, 
uninteresting and does not 
incorporate relevant and real- 
life situations into the curriculum
9 15.52% External
Events
Instructional 
Design Issues
Note. Values represent the number of participants that had at least one response 
that was aggregated into the survey item, the percent the number represented, 
the category the item was in and the theme it fell into.
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Table 11
Categories Representing At Least 15% of the Participants
Categories Number of unique 
responses
Percentage of 
Participants
Themes
Adaptability 12 20.69% Instructional Design 
Issues
User Friendly 10 17.24% Instructional Design 
Issues
Accurate 9 15.52% Instructional Design
Information Issues
External 9 15.52% Instructional Design
Events Issues
Note. Values indicate the number of times a participant had at least one 
response in the category and what theme the category fell under.
The following themes represent the top 8 out of 21 themes, which 
represented at least 15% of the participants.
1 ) The theme Instructional Design Issues which contained the highest 
number of individual responses, aggregated items, and categories, had 
the largest percentage of participants who had at least one response in 
the theme. Instructional Design Issues represented 53.45% 
participants with 31 out of the 58 participants having at least one 
response in this theme.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
72
2) Curriculum represented 36.21% of the participants.
3) The theme, Meets Needs, represented 27.59% of the participants.
4) Program Types represented 25.86%.
5) Cost represented 24.14%.
6) Both of the themes Materials and Teacher Training/ Teacher Ideas 
each 22.41%.
7) Usability Design represented 20.69%.
See Table 12 for breakdown of the themes that represented at least 15% f  the 
participants’ responses. To see entire list, see Percent of Participants Themes 
Represents in Appendix 2.
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Table 12
Themes Representing At Least 15% of the Participants
Themes Number of unique 
Participant Responses
Percent of 
Participants
Instructional Design Issues 31 53.45%
Curriculum 21 36.21%
Meets Needs 16 27.59%
Program types 15 25.86%
Cost 14 24.14%
Materials 13 22.41%
Teacher Training/Teacher Ideas 13 22.41%
Usability Design 12 20.69%
Note. Values represent the number of participants that have at least one 
response in the theme and the percentage that number represents.
Preparing for Phase 2 
Seventy-eight aggregated items represented 297 actual participant 
responses concerning educational software. The 297 responses were coded and 
consolidated into the 78 aggregate items and these items were used for the 
Phase 2 survey.
The Phase 2 survey, was organized with items listed under theme 
headings. Category names were not included. The themes were listed in random 
order.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
74
The participants were asked to rate each item on a Likert scale from 1 to 5 
with 5 being the most important. Once each of the aggregated items was rated, 
the participants were asked to select from the survey the top five most important 
items. They were also asked to give a rationale for their choices. These ratings, 
rankings, and rationales constituted the Phase 2 survey.
Phase 2 
Item Ratings
The Phase 2 survey included a Likert scale instrument with each of the 78 
aggregated items from Phase 1. From the Likert scale data, means scores were 
computed for each item to aid in determining the importance of the item. The 
standard deviation was computed to aid in determining the level of consensus 
among the participants.
Mean Scores of All Participants
For all participants, there were 13 items that had a mean score of 4.0 or 
better. The two items with the highest average rating of importance both 
concerned Curriculum issues. The item, “More educational software needs to be 
created that uses higher order thinking skills using inquiry methods and open- 
ended questions," had the highest average (4.52). The item, “Software’s content 
should be grounded in education content and purpose,” had the second highest 
average score (4.30). With a mean score of 4.26, the item, “Software needs to 
contain a variety of skill levels to meet the needs of the student” ranked third. 
Ranking fourth was the item, “Software upgrades should be downward
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compatible and be provided to schools as soon as they are put on the market. ” 
Cost (Quality educational software needs to be less expensive for single 
purchases, network versions, and site licenses) had an average score of 4.20 
and ranked fifth. Ranking sixth, was “More educational software should be 
available on-line" with a mean score of 4.13. “More examples should be 
provided for use in the classroom and for modeling purposes” ranked seventh. 
This item had a mean score of 4.11. The next ranking item, “Software should test 
student mastery of stated objectives,” was number eight, which had a mean 
score of 4.09. The next four items tied for ninth and all had a mean score of 4.07. 
They were (a) “More fully active demo software should be provided for evaluation 
purposes,” (b) “Software developers should work closely, use and incorporate 
ideas and suggestions of educators to improve their software,” (c) “All 
educational software should be hybrid (cross-platform) so that they work on both 
platforms,” and (d) “There needs to be more quality software aimed at one- 
computer classrooms.” Finally, ranking thirteenth, the item “Manuals need to be 
better written with more trouble shooting tips” had a mean score of 4.00.
Of the items with an average score of four or higher, three fell under the 
theme Curriculum, three under the theme Materials, two under the theme 
Instructional Design, one each concerned the themes Meets Needs, Upgrades, 
Cost, Preview/Demos, and One-Computer Classroom. See Table 13 for items 
with an average rating of 4 or higher. To see the entire list, see Average 
Rankings for All Participant Group in Appendix 2.
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Looking at smaller homogenous groups from within all the participants, 
there were 13 items with means scores of 4.0 or greater for the ECS participants. 
Teachers had 16 items with mean scores of 4.0 or over. Elementary school 
participants had 13 items with mean scores over 4.0, middle school participants 
had 21, and high school participants had five. Elementary school ECSs had 17 
items with mean scores of 4.0 or over while middle school ECSs had 28 and high 
school ECSs had three. Participants who taught in classroom and computer lab 
settings had the most items with mean scores o f 4.0 or better. The elementary 
teachers had 23 items, the middle school teachers had 20 and the high school 
teachers had 18. See Table 14 for the number o f items with an average of 4.0 or 
higher broken-down by group and subgroups of participants.
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Table 13
Items With an Average Rating of 4 or Higher
Average Standard
Deviation
Survey questions Categories Themes
4.52 0.752 57. More educational software 
needs to be created that uses higher 
order thinking skills using inquiry 
methods and open-ended questions
Curriculum
4.30 0.840 51. Software’s content should be 
grounded in education content and 
purpose
Curriculum
4.26 0.743 28. Software needs to contain a 
variety of skill levels to meet the 
needs of students
Meets Needs
4.24 0.970 20. Software upgrades should be 
downward compatible and be 
provided to schools as soon as they 
are put on the market
Upgrades
4.20 1.014 12. Quality educational software 
needs to be less expensive for 
single purchases, network versions, 
and site licenses.
Cost
4.13 0.909 5. More educational software should 
be available on-line
Qn-Line Materials
4.11 0.948 6. More examples should be 
provided for use in the classroom 
and for modeling purposes
Examples Materials
4.09 0.915 53. Software should test student 
mastery of stated objectives
Curriculum
4.07 0.854 21. More fully active demo software 
should be provided for evaluation 
purposes
Preview/demos
4.07 0.975 36. Software developers should 
work closely, use and incorporate 
ideas and suggestions of educators 
to improve their software
Expert Input Instructional 
Design Issues
4.07 1.136 50. All educational software should 
be hybrid (cross-platform) so that 
they work on both platforms
Accurate
Information
Instructional 
Design Issues
4.07 1.124 60. There needs to be more quality 
software aimed at one-computer 
classrooms
One Computer 
Classroom
4.00 1.033 1. Manuals need to be better written 
with more trouble shooting tips
Manuals Materials
Note. Values indicate the mean scores and standard deviations of the survey
items with a mean score of 4.0 or higher.
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Table 14
Number of Items with an Average of 4.0 or Higher: bv Group
Participant Group Number of items
All Participants 13
ECS 13
Teachers 16
Elementary School 13
Middle School 21
High School 5
Elementary School ECS 17
Middle School ECS 28
High School ECS 3
Elementary School Teachers 23
Middle School Teachers 20
High School Teachers 18
Note. Values indicate the number of items each group had with an overall 
average of 4.0 or higher.
Standard Deviations 
The standard deviation was calculated for each item. These data aided in 
determining the level of consensus achieved by the participants.
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Lowest Standard Deviations for All Participants
The standard deviation scores for each survey item ranged from a low of 
.743. The item with the lowest standard deviation for all the participants was, “ 
Software needs to contain a variety of skill levels to meet the needs of students” 
with a standard deviation of .743. The item with the second lowest standard 
deviation was, “ More educational software needs to be created that uses higher 
order thinking skills using inquiry methods and open-ended questions” with a 
standard deviation of .752. Third lowest standard deviation (.816) was for the 
item, “Supplementary materials need to be improved, more detailed and more 
accurate for specific software that makes using the software smoother." The item 
with the fourth lowest standard deviation, “There is not benefit in using 
educational software” had a deviation of .816. The item with the fifth lowest 
standard deviation (.839) was for the Item Current educational software does not 
meet everyone's needs.” See Table 15 for a breakdown of the number of items 
with a standard deviation of 1.0 or less by groups and subgroups of participants. 
To see entire list, see Standard Deviation Rankings for All Participant Group in 
Appendix 2.
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Table 15
Number of Items with a Standard Deviation of 1.0 or Less
Participant Group Number of items
All Participants 33
ECS 25
Teachers 32
Elementary School 40
Middle School 49
High School 45
Elementary School ECS 38
Middle School ECS 52
High School ECS 22
Elementary School Teachers 40
Middle School Teachers 49
High School Teachers 44
Note. Values indicate the number of items each group had which 
had an overall standard deviation of 1.0 or less.
Comparison Between Groups 
There were four levels of participants: (a) All Participants, (b) Job Types 
Levels, (c) School Levels and (d) Teacher Types. Within these levels, there are 
several groups. Within job types, there were two groups: (a) ECS, or (b) 
Teachers in either a classroom or computer lab setting. Within School Levels,
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there are three groups: (a) Elementary School, (b) Middle School, (c) High 
School Participants. Within the Job Type and School Level, there were 6 groups: 
(a) Elementary School ECS, (b) Middle School ECS, (c) High School ECS, (d) 
Elementary School Teacher, (e) Middle School Teacher, (f) High School 
Teacher. These different groups gave varying levels of consensus.
The standard deviation of the various levels of participants ranged from 
.94 to 1.28. The middle school ECS and middle school teachers had the lowest 
standard deviations. Teachers at the various levels tended to rate the items 
higher than the ECSs did. The All Participants group had a standard deviation of 
1.24 and mean score of 3.41.
In the second level, teachers had a standard deviation of 1.02 and mean 
score of 3.49. The ECSs had a high standard deviation of 1.08 and a lower 
mean of 3.30. Within School Levels, elementary school participants had a 
standard deviation of 1.28 and a mean score of 3.47; middle school participants 
had a standard deviation of 1.17 and a mean score of 3.47, and high school 
participants had a standard deviation of 1.24 and a mean score of 3.22.
In the third level of participants, elementary school ECSs had a standard 
deviation of 1.11 and a mean score of 3.34 while the elementary school teachers 
had a lower standard deviation of 1.05 and a higher mean score of 3.54. Middle 
school ECSs had a standard deviation of .96 and a mean score of 3.51, and the 
middle school teachers had a slightly lower standard deviation (.94) and tended 
to rate the items slightly lower with a mean score of 3.43. High school ECSs had 
a standard deviation of 1.17 and tended to rate the items the lowest with a mean
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score of 2.93; whereas the high school teachers had a standard deviation of 1.06 
and tended to rate the items much higher with a means score of 3.47. See Table 
16 for breakdown of group standard deviations and averages.
Table 16
Group Standard Deviations and Averages
Group Standard Deviation Average
All Participants 1.24 3.41
ECS 1.08 3.30
Teachers 1.02 3.49
Elementary School Participants 1.28 3.47
Middle School Participants 1.17 3.47
High School Participants 1.24 3.22
Elementary ECS 1.11 3.34
Middle School ECS .96 3.51
High School ECS 1.17 2.93
Elementary Teachers 1.05 3.54
Middle School Teachers .94 3.43
High School Teachers 1.06 3.47
Note: Values portray standard deviations and mean scores of subgroups 
according to how they rated survey items.
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Participant Level Rankings 
Middle school teachers had the lowest standard deviations and had the 
seventh highest mean score. Middle school ECSs ranked second lowest for 
standard deviation and had the second highest mean scores. Teachers ranked 
third for both standard deviation and mean scores. Elementary teachers had the 
fourth lowest standard deviation but rated the items the highest having the 
highest mean score. High school teachers ranked fifth in standard deviation and 
sixth in mean scores. Although ECSs ranked sixth in standard deviation, they 
rated items low and ranked tenth in mean scores. See Table 17 for participant 
level rankings.
To see the averages and standard deviations of the teachers and ECSs, 
see Item Averages and standard Deviations: Teachers and ECS in Appendix 2. 
For the same information on the subgroups job type and school levels, see Item 
Averages and Standard Deviations: Job Type and School Levels in Appendix 2.
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Table 17
Participant Level Rankings
Group Standard Deviation 
(Lowest to highest)
Average 
(Highest to lowest)
All Participants 10 8
ECS 6 10
Teachers 3 3
Elementary School 12 4
Participants
Middle School Participants 8 5
High School Participants 11 11
Elementary ECS 7 9
Middle School ECS 2 2
High School ECS 9 12
Elementary Teachers 4 1
Middle School Teachers 1 7
High School Teachers 5 6
Note. Values represent subcategory rankings with standard deviation scores and 
mean scores.
Top 5 Choices
Participants were asked to select the 5 most important items from the 
Phase 2 survey. Frequency counts were calculated by the number of times a
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particular item was selected by the participants. Frequency counts were 
recalculated for teachers only, ECSs only, elementary school teachers only, 
middle school teachers only, and high school teachers only.
The item ranked number 1 for all participants was the single item under 
the theme Cost. When recalculated for the separate groups, this item also ranked 
first for all teachers, elementary school teachers only, and high school teachers. 
ECSs ranked this item second and middle school teachers ranked it third. See 
Table 18 for the response table representing the participant’s first choice, how 
the other groups ranked the item and some example of actual responses the 
survey item represented.
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Table 18
Response Table: Participant First Choice
Survey item:
Quality educational software needs to be less expensive for single purchases, 
network versions, and site licenses.
Rank:
Participants: 1 
Teachers: 1 
ECS personnel: 2
Elementary School Participants: 1 
Middle School Participants: 3 
High School Participants: 1
Representative Verbatim Responses:
1. Cost is always a deficit -schools can't afford enough licenses for software.
2. Too costly per student
3. Need to provide enough licenses for school-wide installs
4. Educational software with specific lessons will require purchasing a
5. package for each discipline
6. The good software is too expensive for a lab purchase
Ranking second with participants was the item concerning software being 
hybrid versions which was an instructional design issue. This item stated that 
there is a need for software to install on either Macintosh systems or Windows 
systems from the same CD. Teachers ranked this item twelfth, ECSs ranked it 
first, elementary teachers ranked it fifth, middle school teachers ranked it fourth, 
and high school teachers ranked it third. See Table 19 for the response table
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representing the participant’s second choice, how the other groups ranked the 
item and some example of actual responses the survey item represented.
Table 19
Response Table: Participant Second Choice 
Survey item:
All educational software should be hybrid (cross-platform) so that they work 
on both platforms.
Rank:
Participants: 2 
Teachers: 12 
ECS personnel: 1
Elementary School Participants: 5 
Middle School Participants: 4 
High School Participants: 3
Representative Verbatim Responses:
1. More hybrid software for cross platform use
2. More crossover between platforms
3. Software does not work properly over different platforms and operating 
systems
4. Multiple platform and file format support
Ranking third was an item concerning curriculum. This item pointed out 
the need for open-ended questions and the need for software to use higher-order 
thinking skills instead of regular drill and practice software or information 
software, such as encyclopedias. Teachers ranked this item eighth, but ECSs
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ranked it fourth. Elementary school participants ranked it sixth, middle school 
participants ranked it fourth. High school participants ranked it third. See table 20 
for the first of two response tables representing the participant’s third choice, how 
the other groups ranked the item and some example of actual responses the 
survey item represented.
Table 20
Response Table: Participant Third Choice (1 of 2)
Survey item:
More educational software needs to be created that uses higher order 
thinking skills using inquiry methods and open-ended questions
Rank:
Participants: 3 
Teachers: 8 
ECS personnel: 4
Elementary School Participants: 6 
Middle School Participants: 4 
High School Participants: 3
Representative Verbatim Responses:
1. I would like to see software that helps student logically work through the 
process of solving problems
2. Use more higher level thinking skills when challenging students
3. More flexible or open-ended software
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The need for software aimed at the one-computer classroom ranked third 
as well. However, it was ranked first with teachers in general. It was ranked 
fourteenth with ECSs, sixth with elementary school teachers, second with middle 
school teachers, and fourteenth with high school teachers. See Table 21 for the 
second of two response tables representing the participant’s third choice, how 
the other groups ranked the item and some example of actual responses the 
survey item represented.
Table 21
Response Table: Participant Third Choice (2 of 2)
Survey item:
There needs to be more quality software aimed at one-computer classrooms
Rank:
Participants: 3 
Teachers: 1 
ECS personnel: 14
Elementary School Participants: 6 
Middle School Participants: 2 
High School Participants: 14
Representative Verbatim Responses:
1. Software is intended for each student to have a computer. Many times 
classrooms have access to only one computer.
2. Only one computer available
3. More English and reading software should be developed, specifically for 
the one-computer classroom.
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Ranking fifth overall, the issue of not being able to use the Internet 
effectively was ranked eighth with teachers only, sixth by elementary school 
teachers, ninth by middle school teachers, and second with high school teachers. 
See Table 22 for the first of two response tables representing the participant’s 
fifth choice, how the other groups ranked the item and some example of actual 
responses the survey item represented.
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Table 22
Response Table: Participant Fifth Choice f1 of 2)
Survey item:
Due to current constraints (filters, speed, etc.), the Internet can not be used 
effectively
Rank:
Participants: 5 
Teachers: 8 
ECS personnel: 5
Elementary School Participants: 6 
Middle School Participants: 9 
High School Participants: 2
Representative Verbatim Responses:
1. Hotlinks to web searches on pertinent information. This would provide a 
vastly greater amount of resource than a Help file with in the software. If 
Internet access is unavailable, the could be disabled.
2. Not challenging for upper level learners who thrive on the variety provided 
by the Internet
3. Internet has too many firewalls
4. Interact for CCSD is a very valuable teacher tool (communication and 
information)- but the censorship restricts instruction of Internet and 
research. We need to have a private commercial server. And we really 
didn’t have a problem for students or teachers
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Participants saw a need for software developers to work closely with other 
experts such as teachers and to incorporate their knowledge in the materials. 
This item was ranked fifth as well. Teachers only also ranked it fifth, the ECSs 
ranked it sixth, elementary school teachers ranked it fifteenth and high school 
teachers ranked it thirty-third. However, middle school teachers ranked it first. 
See Table 23 for the second of two response tables representing the participant’s 
fifth choice, how the other groups ranked the item and some example of actual 
responses the survey item represented.
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Table 23
Response Table: Participant Fifth Choice (2 of 2)
Survey item:
Software developers should work closely, use and incorporate ideas and 
suggestions of educators to improve their software.
Rank:
Participants: 5 
Teachers: 5 
ECS personnel: 6
Elementary School Participants: 15 
Middle School Participants: 1 
High School Participants: 33
Representative Verbatim Responses:
1. It appears that developers are not asking the teachers what is useful in the 
classroom for thirty to forty students (applicability).
2. Companies do not respond to input from educators about improvements, 
upgrades, and enhancements, etc.
3. Work more closely with educators in the design and content of software
4. Have teachers help create or create software for areas of education ease of 
use or user friendly for both teacher and student
At this point, the difference in the levels and how items were ranked 
became more evident. The item, “Software’s content should be grounded in 
education content and purpose" ranked seventh though eighteenth depending 
on the level and group of participants. This survey item was ranked seventh by 
the study participants as a whole, but teachers ranked it thirty-fourth, and the
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ECSs ranked it second. Elementary school participants ranked it first and middle 
school participants ranked it seventh, but high school participants ranked it thirty- 
third. See Table 24 for the first of two response tables representing the 
participant’s eighth choice, how the other groups ranked the item and some 
example of actual responses the survey item represented.
Table 24
Response Table: Participant Seventh Choice
Survey item:
Software’s content should be grounded in education content and purpose.
Rank:
Participants: 7 
Teachers: 34 
ECS personnel: 2
Elementary School Participants: 1 
Middle School Participants: 7 
High School Participants: 33
Representative Verbatim Responses:
1. Underlying message not educational
2. Align the objectives with the state and national standards
3. Entertaining- with no learning goals
4. Less hype - more specifics as related to curriculum requirements the 
software addresses
5. Too much entertainment w/out content
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The need for better materials particularly with more and better trouble 
shooting tips, was rated eighth by the All Participants group. Teachers ranked it 
eighth as well. However, the ECS participants ranked the item tenth, elementary 
school teachers ranked this item first, the middle school teachers ranked it 
twenty-second, and high school participants ranked it fourteenth. See Table 25 
for the first of two response tables representing the participant’s eighth choice, 
how the other groups ranked the item and some example o f actual responses the 
survey item represented.
Table 25
Response Table: Participant Eighth Choice d  of 2)
Survey Item:
Manuals need to be better written with more trouble shooting tips
Rank:
Participants: 8 
Teachers: 8 
ECS personnel: 10
Elementary School Participants: 1 
Middle School Participants: 22 
High School Participants: 14
Representative Verbatim Responses:
1. Frequently manuals are poorly written
2. In general, documentation is either insufficient or tedious
3. Put a few more trouble shooting tips in the manuals instead of having to 
call the help line phone number
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The need for high interest software particularly for lower level students 
was rated eighth as well by the All Participants group, but teachers rated it third, 
and ECSs rated it twenty-second, elementary school participants rated it sixth, 
middle school participants rated it seventh, and high school participants rated it 
fourteenth. Only one participant gave this response in Phase 1. See Table 26 for 
the second of two response tables representing the participant’s eighth choice, 
how the other groups ranked the item and some example of actual responses the 
survey item represented.
Table 26
Response Table: Participant Eighth Choice (2 of 2)
Survey item:
There needs to be more high interest software aimed at lower level students
Rank:
Participants: 8 
Teachers: 3 
ECS personnel: 22
Elementary School Participants: 6 
Middle School Participants: 7 
High School Participants: 14
Representative Verbatim Responses:
1. Need more high interest, lower level reading and math skills program
The need for better and more accurate descriptions of software was rated 
tenth by all participants. Teachers rated it twenty-seventh, ECSs participants 
rated the item sixth, elementary school participants rated the survey item
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fifteenth, middle school participants rated the item twenty-second, but high 
school participants rated the item third. Only one participant gave the item in 
Phase 1. See Table 27 for the first of six response tables representing the 
participant’s tenth choice, how the other groups ranked the item and some 
example of actual responses the survey item represented.
Table 27
Response Table: Participant Tenth Choice (1 of 6)
Survey item:
Better and more accurate descriptions of software is needed: what it does and
whom it is for.
Rank:
Participants: 10 Elementary School Participants: 15
Teachers: 27 Middle School Participants: 22
ECS personnel: 6 High School Participants: 3
Representative Verbatim Responses:
1. Better descriptions (some software says it is for k-12 but in reality it is k-4)
The need for better and more accurate tutorials for students was rated 
tenth by participants, fifth by teachers, and twenty-second by ECS participants. 
Elementary school participants rated the item sixth, middle school teachers rated 
the item twenty-second, and high school participants rate it eighth. See Table 28
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for the second of six response tables representing the participant’s tenth choice, 
how the other groups ranked the item and some example of actual responses the 
survey item represented.
Table 28
Response Table: Participant Tenth Choice f2 of 6)
Survey Item:
Better and more accurate tutorials are needed in how to use the software and 
should be aimed at the users (students)
Rank:
Participants: 10 
Teachers: 5 
ECS personnel: 22
Elementary School Participants: 6 
Middle School Participants: 22 
High School Participants: 8
Representative Verbatim Responses:
1. Better tutorials (geo meter sketchpad)
2. Better tutorials (ClarisWorks)
3. Key steps missing from tutorials (need to make a text box read only before 
clicking on hyperlink)
4. Geometry sketchpad has no tutorials or simple lessons provided
5. Tutorials are not aimed at students
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The need for software to be easy to use without the need for training was 
rated tenth by ail participants. Teachers rated it eighth, ECSs rated the item 
fourteenth, elementary school participants rated the item fifteenth, middle school 
teachers rated it twenty-second, but the high school participants rated the item 
third. See Table 29 for the third of six response tables representing the 
participant’s tenth choice, how the other groups ranked the item and some 
example of actual responses the survey item represented.
Table 29
Response Table: Participant Tenth Choice (3 of 6)
Survey item: Software is not easy to use “out of the box” and requires 
significant time to learn and training with suggestions on how to use the 
software
Rank:
Participants: 10 
Teachers: 8 
ECS personnel: 14
Elementary School Participants: 15 
Middle School Participants: 22 
High School Participants: 3
Representative Verbatim Responses:
1. The software requires significant teacher training
2. Intensive training should be provided to teachers using these programs
3. Software -reps need to come in the schools and do demos of their 
products and show how to incorporate into the class
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Also ranking tenth by all participants was the survey item “Software 
companies need to provide teachers the means to share ideas, supplementary 
materials and information, and samples, especially on the Internet.” Teachers 
rated the item twenty-fourth, but ECS individuals rated it sixth, elementary 
participants also rated it sixth, but the middle school participants in the survey 
rated it twenty-second and the high school participants rate it ninth. See Table 30 
for the fourth of six response tables representing the participant’s tenth choice, 
how the other groups ranked the item and some example of actual responses the 
survey item represented.
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Table 30
Response Table: Participant Tenth Choice (4 of 6)
Survey item:
Software companies need to provide teachers the means to share ideas, 
supplementary materials and information, and samples, especially on the 
internet.
Rank:
Participants: 10 
Teachers: 24 
ECS personnel: 6
Elementary School Participants: 6 
Middle School Participants: 22 
High School Participants: 9
Representative Verbatim Responses:
1. Sharing ideas for integrating software
2. Access to software lesson plan samples
3. Not enough guidance for creative usage ideas in the classroom
4. Have the software company maintain a user group on the internet where 
all teachers can share lessons learned and ask questions of other 
teachers that are using the software
Also ranking tenth for all participants was the need for software to contain 
a variety of skill levels so that students' needs were being met by the software, 
teachers rated it second. ECSs rated it thirty-seventh. The elementary 
participants rated it fifteenth, middle school rated it ninth and high school 
participants rated it eighth. See Table 31 for the fifth of six response tables
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representing the participant’s tenth choice, how the other groups ranked the item 
and some example of actual responses the survey item represented.
Table 31
Response Table: Participant Tenth Choice (5 of 6)
Survey item:
Software needs to contain a variety of skill levels to meet the needs of 
students
Rank:
Participants: 10 
Teachers: 2 
ECS personnel: 37
Elementary School Participants: 15 
Middle School Participants: 9 
High School Participants: 8
Representative Verbatim Responses:
1. Some are too basic for grade level and next step up is too difficult
2. Lack of various skills levels to meet students’ needs
3. Some of the software used for research has a very high learning curve 
and needs to be modified for student use.
4. software should be good for all ability levels
The final survey item that tied for tenth in the rankings was the item 
concerning consistency with basic items. The need for basic elements such as 
saving or printing to be consistent with all software was rated twenty-fourth by
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teachers, and sixth by ECSs. This item ranked first with elementary participants 
but thirty-seventh with middle school and fourteenth with high school participants. 
See Table 32 for the last of six response tables representing the participant’s 
tenth choice, how the other groups ranked the item and some example of actual 
responses the survey item represented.
Table 32
Response Table: Participant Tenth Choice (6 of 6)
Survey Item:
Basic elements, such as saving, file format and sorting data, should be 
consistent throughout all programs
Rank:
Participants: 10 
Teachers: 24 
ECS personnel: 6
Elementary School Participants: 1 
Middle School Participants: 37 
High School Participants: 14
Representative Verbatim Responses:
1. Consistency of basic interface- elements like saving, copy and paste, file 
format support
The need for more educational software to be available on-line so that 
students can go onto the internet and use the software was rated sixteenth by all 
participants, twelfth by teachers, fourteenth by ECSs, twenty-seventh by
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elementary participants, ninth by middle school participants, and eighth by high 
school participants. This item was another that only had one response given in 
Phase 1. See Table 33 for the first of three response tables representing the 
participant’s sixteenth choice, how the other groups ranked the item and some 
example of actual responses the survey item represented.
Table 33
Response Table: Participant Sixteenth Choice (1 of 3)
Survey item:
More educational software should be available on-line
Rank:
Participants: 16 
Teachers: 12 
ECS personnel: 14 
Representative Verbatim Responses:
1. Subscribe to some online software
Elementary School Participants: 27 
Middle School Participants: 9 
High School Participants: 8
Also ranking sixteenth was the need for software upgrades to use files that 
were written in previous versions. This item also included the need for schools to 
receive software upgrades as soon as the software is released on the market. 
This item had only two responses in Phase 1, but ranked sixteenth for all 
participants. It also ranked twenty-fourth for teachers, and tenth for ECSs.
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Elementary participants ranked it fifteenth. Middle school participants rated it 
thirty-seventh, but high school rated it third. See Table 34 for the second of three 
response tables representing the participant’s sixteenth choice, how the other 
groups ranked the item and some example of actual responses the survey item 
represented.
Table 34
Response Table: Participant Sixteenth Choice (2 of 3)
Survey item:
Software upgrades should be downward compatible and be provided to 
schools as soon as they are put on the market.
Rank:
Participants: 16 
Teachers: 24 
ECS personnel: 10
Elementary School Participants: 15 
Middle School Participants: 37 
High School Participants: 3
Representative Verbatim Responses:
1. Versions change too often with no downward compatibility
2. Upgrades take too long to make it to school
Another item with only one response given in Phase 1 was the item 
concerning the need for better tutorial software to help students learn new 
concepts. In Phase 2, it was ranked sixteenth as well by all participants, fifth by
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teachers, but thirty-seventh by ECSs. Elementary participants rated the item 
fifteenth, middle school ninth, and high school fourteenth. See Table 35 for the 
third of three response tables representing the participant's sixteenth choice, how 
the other groups ranked the item and some example of actual responses the 
survey item represented.
Table 35
Response Table: Participant Sixteenth Choice (3 of 3) 
Survey Item:
There needs to be more and better tutorials.
Rank:
Participants: 16 
Teachers: 5 
ECS personnel: 37
Elementary School Participants: 15 
Middle School Participants: 9 
High School Participants: 14
Representative Verbatim Responses:
1. Better tutorials
Rationales for Top Five Choices 
The diverse nature of the responses received as rationales precluded the 
construction of an effective coding system for qualitative analysis. Some of the 
responses reiterated the survey item. Some of them explained the importance or 
the item or explained the thinking of the educators concerning the effective use of
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educational software. Some of the rationales were not interpretable as to their 
relation to the item or why it was selected. The rationales that explained the 
choices or demonstrated how the experts were thinking were used to discuss 
and explain the results. The verbatim rationales are included in Appendix 5.
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DISCUSSION
Purpose
The purpose of this study was to determine to what extent current 
educational software was meeting the needs of teachers in integrating 
technology into the curriculum as well as what changes needed to occur in 
educational software to make it more effective. From a preliminary investigation it 
appeared that commercial educational software publishers were not utilizing a 
formative evaluation as a part of their instructional design process (Boone, 
Higgins, Williams, 1998b). This formative evaluation process is the time-tested 
tool that can help ensure that instructional materials meet the needs of students. 
Without the security provided by a sound instructional design process, it was 
considered prudent to investigate the extent to which educational software was 
meeting the needs of today’s classroom. Teacher knowledge and technology 
specialist expertise was chosen as the data sources for this investigation.
A Delphi method was used to gather data. This process was used to help 
build a consensus among a homogeneous group of participants. In Phase 1 of 
the Delphi process, an open-ended question was posed to the participants.
When the responses were returned, the researcher compiled and coded the 
responses. The basic result of this level of coding produced an aggregate list of
108
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items with similar ideas combined. The next phase was a survey that was sent to 
the participants, which included the list of aggregated items. Respondents were 
asked to select the most important items from the list. A Likert scale was included 
for each item as an evaluation mechanism for the responses. Descriptive 
statistics such as frequencies, means, and standard deviations were used to help 
describe and understand the results.
Procedures
In this study, the office of research and development in a large 
metropolitan school district provided the researcher with a list of the educational 
computing strategists (ECS) in the elementary, middle, and high schools. A 
stratified sample of 30 schools were chosen and asked to participate. The ECS 
at each school was asked to be a participant and to suggest two additional 
technology-using teachers to participate in the study. If the school had a 
computer lab instructor, this individual was asked to be one of the three 
participants from the school. Each participant was asked to sign a consent form 
as well as complete a demographic survey. Phase 1 of the Delphi query 
consisted of the following question:
Please provide five (5) specific suggestions for 
improvement and five (5) significant deficits associated 
with the educational software you are currently using or 
have used in the past with your students. This may 
include adaptations that you have made in using the 
software for it to work well in your classroom.
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An aggregate list of responses was constructed from the responses 
gathered in Phase 1 with similar responses combined. In Phase 2, the 
participants were given a second survey containing the aggregate list of items 
constructed from the results of Phase 1 and asked to perform two tasks. The 
participants were asked to select the five most important items from this list, and 
they were asked to rate each of the items in importance on a Likert scale.
The final set of responses were examined and evaluated so that a final 
consensus could be determined based on the data. The rating task provided 
additional information about the consensus of the technology-using teachers and 
technology specialists concerning educational software.
Demographics
Overall, the participants of this study were balanced between male and 
female participants, with 27 male and 31 female. The participants tended to be 
older, most of whom were between the ages of 40 and 49. Even though the 
majority of them were experienced teachers, most of them had been in their 
current teaching environments but a few years. This latter characteristic could be 
due to the fact this school district was growing rapidly with as many as 1700 new 
teachers hired each year, and had a high transience rate between schools.
Interestingly enough, 39 of the 58 participants held at least a masters 
degree, but only 17 of them were in an area concerning technology. Out of the 
21 ECSs, only 10 had a degree of masters or higher in the field of technology.
The participants used technology personally every day, but most of them did not
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keep up with the research on educational technology. Most of them reported that 
technology could enhance the curriculum.
Response Rates
From the 30 schools that were asked to participate through their ECSs, 19 
schools completed both Phase 1 and Phase 2 of the Delphi study. Twenty-three 
schools completed Phase 1 but four were eliminated from Phase 2 by their ECSs 
due to scheduling or workload constraints.
This study enjoyed an exceptionally high return rate of surveys and other 
query materials in both phases. While Phase 1 had a participation rate of 84%, 
Phase 2 had an effective return rate of 96%. This rate of return was calculated 
on surveys returned from those participants whose ECSs maintained a high 
degree of fidelity to the research protocols of the study (e.g., participants from the 
four schools whose ECSs elected to withdraw from Phase 2 did not receive a 
survey form and were not included in the calculation of the return rate).
Discussion of Findings
The purpose of this Delphi study was to assess expert opinion regarding 
the extent to which educational software met the needs of teachers in integrating 
technology into the curriculum as well as what changes needed to occur in 
educational software to make it more effective. The study was reasonably 
successful in detecting consensus about these important ideas and concerns 
regarding educational software. Rather than attempting to apply an across-the- 
board rubric for determining overall consensus, however, levels of consensus 
were determined for (a) themes generated from the initial Phase 1 query, (b)
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aggregated items constructed from the Phase 1 results, and (c) participant 
category data from Phase 2.
Themes
Five overarching themes emerged from the study. They included (a) 
instructional design issues, (b) curriculum, (c) materials, (d) cost, and (e) meeting 
specific needs. In order to determine a level of consensus for each of the five 
main themes, the following data were considered: (a) number of responses from 
Phase 1, and (b) rating from “Top Five” selections in Phase 2.
Instructional Design Issues
This theme had the overwhelming majority o f responses from the initial 
Delphi query in Phase 1 with a total of 85 individual response items. These 85 
individual responses encompassed eleven different categories, all dealing with 
instructional design issues. Thirty-three percent of the highest-ranking “Top Five” 
items that were collected in Phase 2, were items representing the instructional 
design theme as well.
Several participants indicated that they considered instructional design 
issues very important. They indicated it was important that software companies 
work closely with educators and students, however, several indicated through the 
Phase 2 rationales that they believed that software companies were doing that. 
This does not, however, seem to be the case (Boone et al., 1997b).
The data also indicated that these educators believed in the importance of 
instructional systems design. With the number of items related to instructional 
design that were generated in Phase 1 and chosen as very important by
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participants in Phase 2, instructional design was considered an issue that should 
not be ignored. Comments such as, “We haven’t got the time to research these 
programs on our own" show that it is necessary for the evaluation process to take 
place before software is introduced into a classroom. Participants pointed out 
that many problems associated with educational software could be avoided if 
educators were involved during a formative evaluation process. Some of these 
problems included appropriateness and meeting needs of the students. 
Curriculum
Curriculum was ranked the second highest theme in importance in Phase
1. Likert scale data showed high mean scores for all the items associated with 
curriculum.
Elementary ECSs, elementary teachers, middle school ECSs, middle 
school teachers, high school ECSs, and high school teachers as separate groups 
all had higher mean scores and lower standard deviations than the entire group 
of participants as a whole for items under the curriculum theme. While the means 
of the items were higher and the standard deviations were lower for the 
subgroups, the items were ranked differently between groups. For example, the 
survey item “ Software’s content should be grounded in education content and 
purpose,” was ranked number one by elementary school participants but was 
ranked thirty-third by high school participants.
Some of the rationales for items in this theme were statements such as 
“this is just good educational practice.” To educators, these issues were obvious.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
114
however, educational software developers seem to have not deemed these 
issues important enough.
Materials
Materials included both training materials and supplementary materials. The 
need for better and more accurate materials was expressed by the participant 
group as a whole and by all the subgroups. While software usually comes with 
manuals, help files, etc. educators also need materials concerning using the 
software in the classroom. Based on participant responses, it appeared that 
teachers either do not receive such materials or do not receive a sufficient 
amount of materials.
Cost
OvenArhelmingly, the theme cost was considered important throughout the 
study. It ranked high in every combination of data, such as frequency counts in 
Phase 1 and 2, as well as mean scores in Phase 2. This issue was unexpected 
because no reference to cost as an educational issue of software was 
encountered during the literature review for this study. Additionally, cost is not 
normally considered an instructional design issue. However, educators obviously 
believe that in order for technology to be used effectively, the cost of software 
needed to be reduced so that more could be purchased. This is an issue that 
should be added and addressed in the evaluation process.
Meets Needs
Meeting needs specifically concerns the need for software to provide 
more teacher options, assessment and monitoring components, and a variety of
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skill levels to meet various students’ needs, in the formative evaluation process, 
meeting needs is an important issue. However, a developer of educational 
software could not know educators’ needs or the needs of their students without 
data collected in a formative evaluation. Furthermore, the needs of individual 
students change over time and even day to day. Thus, it is necessary for the 
teacher to be able to alter an educational program to meet individual needs. 
Participants stated that in order to use technology effectively, they needed more 
control over software to do what the teacher wants and expects it to do.
Items
In order to help determine a level of consensus for specific items, the 
following data were considered: (a) number of similar responses that were 
aggregated into a single item from Phase 1, and (b) rating from “Top Five” 
selections in Phase 2. Only three items appeared in the list of highest-ranking 
items for Phase 1 and in the list of highest-ranking items from Phase 2. The 
three general areas of consensus were (a) cost of software, (b) ease of use, and 
(c) educational content and purpose.
The item concerning cost, “Quality educational software needs to be less 
expensive for single purchases, network versions, and site licenses,” had the 
second highest frequency of response in the initial Phase 1 query and was 
selected the most often in the “Top Five” part of Phase 2. The item concerning 
ease of use, “Software is not easy enough to use ‘out of the box’ and requires 
significant time to learn,” was ranked fourth in frequency of response in Phase 1 
and was ranked tenth in Phase 2. The item concerning content, “Software’s
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content should be grounded in education content and purpose,” ranked sixth in 
frequency of response in Phase 1 and had the seventh highest selection rate in 
Phase 2.
Interestingly, however, four items from Phase 1 that had a frequency of 
only one (i.e., only one participant gave this response) were selected as “Top 
Five” choices by over 10% of the participants in Phase 2. This indicates that the 
consensus-building process that is attributed to the Delphi method was working 
in this situation.
Participant Categories 
Different items and different themes were clearly of more or less 
importance to specific subgroups of participants. There was a higher level of 
consensus within the smaller subgroups. Cost was important to all the groups, 
but items such as the need for software aimed at a one-computer classroom 
setting was more important to middle school participants who ranked the item 
second, than high school participants who rated the item fourteenth. The item, 
“Software’s content should be grounded in education content and purpose” was 
much more important to the ECS participants who rated the item second, while 
the teachers rated it thirty-fourth. The elementary participants ranked the item 
first, middle school ranked it seventh, and high school ranked it thirty-third. This 
indicates that the different subgroups or levels of participants had very different 
needs. When constructing software that crosses these grade level boundaries, 
developers need to be aware of these differences.
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Research Questions
1. What deficits do computer-using teachers find existing in current educational 
software?
Teacher materials were reported to be deficient especially in the areas of 
supplementary student materials, teacher training, and lesson integration ideas. 
Participants indicated that teacher materials for educational software needed to 
be improved and expanded in order to be used effectively. This is important 
because a key component to the instructional materials is missing; thus without 
said materials, the materials are not effective enough to be considered good 
instructional materials.
Also indicated was a need for better and more accurate tutorials for 
students and for the teachers themselves. Again, without improvements, experts 
are stating that many tutorials are not good instructional materials.
Furthermore, participants stated that they needed the means to alter the 
software in order to meet the individual needs of all their students. Having the 
ability to alter materials to fit the needs of the users is a major component to the 
instructional design process. What experts are saying is that educational 
software developers are not constructing materials following the prescribed 
process in order to create effective instructional materials.
2. What adaptations do computer-using teachers routinely make to use 
educational software effectively?
Participants reported that they adapted their lessons and expectations to 
the software rather than adapting the software to fit the lessons and
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expectations. This was due to the unavailability of teacher options, which were 
either too limited in scope or nonexistent. Without these adaptive abilities, the 
instructional materials can not meet the needs of the users. Consequently, the 
materials can not be used properly and integrated into the curriculum. The 
curriculum has to be adapted in order to fit the materials which is not a sound 
educational practice.
3. What suggestions do computer-using teachers have for improving current 
educational software?
Many of the suggestions made by the participants concerned issues of 
formative and summative evaluation for educational software. For example, 
participants believed that, “Software developers should work closely, use and 
incorporate ideas and suggestions of educators to improve their software." Some 
other issues raised included ideas that were not currently in place but would be 
beneficial if implemented. For example, one participant suggested that software 
companies maintain a user group on the Internet so that teachers could share 
ideas and lessons. All of the suggestions reinforce the need for the instructional 
design process, in particular the formative ad summative evaluations, to be 
adhered in order to create sound instructional materials.
4. What changes need to occur in educational software design to meet the 
needs of today’s classrooms?
Participants indicated many instructional design issues for improving 
educational software. These were grouped into three main categories: (a) 
content, (b) interactivity, and (c) usability. Under content, the need for educators
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to be involved in the formative and summative evaluation process was mentioned 
repeatedly. Accuracy of the content was a consistent concern along with choices 
in media types of content (e.g., graphics, editable text, and high quality sound).
Interactivity included such diverse issues as navigational elements, 
teacher options, user friendliness, and amount o f time required to bring closure to 
a lesson. Usability concerns focused on software that contained errors and was 
prone to crash as well as inconsistency in basic elements such as saving files, 
and standard user interface for particular platforms (i.e. Macintosh and 
Windows).
Again, these issues are important in order to maintain sound instructional 
design worthy of integration into the curriculum. Without such elements and 
improvements, educational software is not effective or efficient enough to be 
integrate as tools. If instructional tools are not effective or efficient, then they 
should be eliminated from the curricula. However with such changes, these tools 
can be a powerful and sound instructional materials for education.
5. How do computer-using teachers envision the future of educational software?
The data did not provide any clear evidence for building a vision of the 
future of educational software. While the educators who participated in this 
research did not take a visionary or proactive stand on the future of educational 
software, the consensus generated in answering the other four research 
questions posed in this study perhaps has provided a road map for creating a 
new direction in educational software.
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This is important because with this road map, strategies can be devised to 
help deal with specific software. Further, strategies can be created in order to 
help novice technology users to effectively and efficiently implement and 
integrate educational software into the curriculum. This roadmap can also 
provide educational software developers a guide to improve the materials in the 
long run.
Summary
This Delphi study uncovered areas in which improvement was needed 
concerning educational software. The data indicated various levels of consensus 
were achieved with the major concerns being cost, curriculum, and instructional 
design Issues. The data provided information necessary for the creation of better 
software and for devising necessary support to effectively and efficiently use 
educational software in the classroom.
Limitations
One possible limitation to the study was that the information gathered was 
specific to a particular school district. However, the software used in the district 
was indicative of the software used in other school districts nationwide.
Another limitation was the timing of the study. The study occurred near the 
end of the school year. The schools that were semester based and not year 
round were ending their semesters. Furthermore, the teachers in this particular 
school district had been surveyed numerous times the year these data were 
collected. Consequently, the study may not have been given their full attention.
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A limitation that is inherent to the Delphi process is the choosing of 
participants. The participants were deemed experts by the school district chosen 
for this study and in turn the ECSs that participated chose the teachers that 
participated deeming them as experts. This study did not test the participants in 
any way to verify that they were truly experts. Furthermore, there is a possibility 
that some of the responses in Phase 1 were given because the participants 
believed that that was what was supposed to be said. However, this limitation 
becomes factored out in Phase 2 because they are responding to a survey as 
opposed to an open-ended question. As more participants respond to more 
phases, this particular limitation ceases to exits.
A final limitation to the study was the fact that the survey was bound by 
issues that the participants reported. The Delphi design prohibits the researcher 
from adding items that were believed by the researcher to be important or a 
problem.
Further Research
By repeating this study using three or four phases instead of the two, a 
higher level of consensus may be achieved. It would be necessary to begin the 
study early in the school year in order to maintain high participation. Furthermore, 
additional issues may emerge by extending the study phases.
Using the basic concepts of a Delphi but modifying the method slightly 
would be valuable as research. By repeating this study then combining the 
responses with the responses of an additional research group would provide a
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more global result. Possibly including items that as an expert in the field the 
researcher would deem important as well may help to focus and provide a more 
global consensus as well.
Special education is an area that effective educational software could be 
greatly enhanced through the implementation of technology. However, this 
population has a smaller quantity of educational software available to them. 
Repeating this Delphi and focusing on special educators would build an 
additional consensus in an area that needs technology.
An additional suggestion for research concerns using the items that were 
rated high with high levels of consensus to develop evaluation forms specific for 
the various subgroups. Developing an evaluation form using the items important 
to the educators, should allow them to choose software that would be more 
effective.
Finally, by including instructional design experts in the pool of participant 
experts may lead to items that other participants may not be able to verbalize. By 
including these participants with the educational technology experts, a more 
constructive consensus may be formed.
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Figure 1
Initial Decision to Construct the New Instruction
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Figure 2
Preliminary Steps: Needs Assessment and Objectives
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Figure 3
Preliminary Formative Evaluation
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Figure 4
Expert Evaluations in instructional Design Process
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Figure 5 
Testing with Target Audiences
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Figure 6 
Summative Evaluation Issues
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Figure 7 
Organizational Chart for Responses
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Figure 8 
Division of Themes
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
139
o  (O
| l
EL_
0
0>o
O
E (/)
CO CD
II
0_
.9 e cn
i l l
LU
i Eo yo (D3CO COCO CO
, CO
o
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
140
Figure 9-11 
Division of Categories
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Figure 13 
Examples of Possible Response Tables
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Survey item:
Multimedia programs should contain better navigational elements
Rank:
Participants: 1 
Teachers: 2 
ECS personnel: 5
Elementary School Participants: 1 
Middle School Participants: 9 
High School Participants: 1
Representative Verbatim Responses:
1. Electronic encyclopedias are too hard to get around
2. My students get lost when they use the software Animal Zoo
3. Multimedia software should be easier to get around in
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Figure 14 
Illustrative Responses for Adaptive Devices
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Survey item:
Programs need to be able to use adaptive devices
Rank:
Participants: 14 
Teachers: 6 
ECS personnel: 25
Elementary School Participants: 4 
Middle School Participants: 18 
High School Participants: 9
Representative Verbatim Responses:
1. None of my software will let me use adaptive devices for my students that 
need it
2. I don’t have anything that will work with an electronic reader
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APPENDIX 2 
Checklists and Tables
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Mini-Checklist
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Question: Yes No Notes
Work with the program until you know 
every aspect.
Be able to distinguish between bells and 
whistles and actual content
Need to see what happens if the user 
does things that are incorrect or are not 
the usual responses.
Try to make it crash in order to make sure 
that it does not crash.
I.e., If you answered correctly, did the 
software let you know?
If you tried to get to another part of the 
program, did you action take you were you 
wanted?
At this point, you do need to analyze it  
Just look at it overall.
Overall
Have you played so that you really know 
every aspect?
Did you try doing things that were wrong or 
things that the software did not expect?
If yes:
Did the software crash?
Did you get an appropriate 
Response if you did something 
Incorrectly?
When you did what was expected or 
correct was there an appropriate 
response?
Just by looking at the screens, is it 
appealing?
Is there something that bothers you when 
you look at it?
When you were navigating through the 
software
Did you get lost?
Could you always get where 
you wanted to go (forward and 
backward)?
Did you like using the software?
Did you like the content?
Where there bells and whistles?
If yes:
Did you like them?
Did they get in the way?
Were they appropriate?
Did you like the software enough to 
evaluate it more?
If the answer is no. or too many answers 
are no. you do not need to evaluate 
anymore. The software does not pass.
If the answers are yes. continue with the 
item analysis._________________________
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Task Analysis
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Drill and Practice/Tutorial
Feedback Consistent 
Has correct feedback 
Immediate/appropriate duration 
Obvious and overt 
Relevant to input task
Instructional/ Screen
Design Guidelines
Errorless learning 
Input is not automatic entry 
Multiple choice answers 
Opportunity for ample practice to reach 
proficiency 
Opportunity to over learn a 
concept/problem 
type
Opportunity to review concepts 
Option for competition 
Includes cumulative review 
Small instructional sets 
Software keeps score 
Software records student work 
Speed not emphasized over learning
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For math: vertical problem format
All Types of Software
Student Needs
Teacher Options
Software Options and 
Design
Communicates relevant features of a 
task
Does not require teacher monitoring
High attention level
Tutorial for using software apart from
content Tutorials (on-line help)
Requires student to respond before
moving to next level
Simple directions
Adjustable reading levels
Allows teacher to individualize
Manual dexterity is not an Important
skill
Adequate prompts
Allows use of alternate input devices
Minimal keyboard skills necessary 
Screen uncluttered
Tasks are presented in alternate
formats
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Screen Design
Appropriate Instructional 
Design
Able to adjust to special needs 
students
Animation, color-cueing, underlining, 
etc. are not distracting 
No passive voice 
Non-distracting graphics 
Text is double spaced 
Text is not too complex 
Unambiguous typeface 
On-screen directions 
Navigational elements are easy to 
understand,consistent and predictable 
Overall screen appealing (color, 
layout, etc.)
Built-in learning guidance for complex 
tasks
Consistent screen design features 
Hints
Errorless learning 
Includes game format 
Identical navigational elements
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Readability of software corresponds to
identify user
Sound design Sound can be disabled
Speech capabilities
Utilize appropriate sound
Verbal directions have on-screen text
option
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Number of Themes Represented
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Number of Responses Themes Represent
Theme Frequency Percent
Instructional Design Issues 85 28.62%
Curriculum 37 12.46%
Materials 24 8.08%
Teacher Training/Teacher 
Ideas
22 7.41%
Program types 22 7.41%
Usability Design 19 6.40%
Cost 17 5.72%
Meets Needs 17 5.72%
Quality 9 3.03%
Internet Issues 6 2.02%
Preview/demos 6 2.02%
Tutorials 5 1.68%
One Computer Classroom 5 1.68%
Activity 4 1.35%
Misc. 4 1.35%
Integration 3 1.01%
Voice Recognition 2 0.67%
Multimedia 2 0.67%
Upgrades 2 0.67%
Input Devices 1 0.34%
Appropriate 1 0.34%
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Number of Responses Categories Represent
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Category Frequency Percent In Theme
Adaptability 16 5.39% Instructional 
Design Issues
External Events 13 4.38% Instructional 
Design Issues
User Friendly 12 4.04% Instructional 
Design Issues
Expert Input 11 3.70% Instructional 
Design Issues
Accurate Information 10 3.37% Instructional 
Design Issues
Supplementary 10 3.37% Materials
Bug free 7 2.36% Instructional 
Design Issues
Examples 6 2.02% Materials
Remediation 6 2.02% Meet Needs
Variety 5 1.68% Instructional 
Design Issues
Manuals 4 1.35% Materials
Online 4 1.35% Materials
Cooperative components 3 1.01% Meet Needs
Editable 3 1.01% Instructional 
Design Issues
Navigation 3 1.01% Instructional 
Design Issues
Duration 2 0.67% Instructional 
Design Issues
Consistency 1 0.34% Instructional 
Design Issues
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Percent of Participants Item Represents
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Percent of Participants Item Represents
Theme Category Item Ranking Percentage
Cost 12. Quality educational software needs to 
be less expensive for single purchases, 
network versions, and site licenses.
14 24.14%
Usability Design 13. Software should be simplified in terms 
of required operating systems, file 
interchangeability, color settings, 
network/stand-alone versions, use of 
virtual memory, etc.
12 20.69%
Instructional Design 
Issues
Adaptability 46. Software should have multiple 
modification components to adapt to 
teacher and student needs
11 18.97%
Instructional Design 
Issues
User Friendly 48. Educational Software should be 
easier to use. self-explanatory, and more 
intuitive
10 17.24%
Teacher Training/ 
Teacher Ideas
9. Software is not easy enough to use 
“out of the box” and requires significant 
time to learn and training with 
suggestions on how to use the software
9 15.52%
Instructional Design 
Issues
Extemal Events 47. Current software is too predictable, 
repetitive, uninteresting and does not 
incorporate relevant and real-life 
situations into the curriculum
9 15.52%
Instructional Design 
Issues
Accurate
Information
50. All educational software should be 
hybrid (cross-platform) so that they work 
on both platforms
7 12.07%
Curriculum 51. Software's content should be 
grounded in education content and 
purpose
7 12.07%
Materials Supplementary 2. Supplementary materials need to be 
improved, more detailed and more 
accurate for specific software that makes 
using the software smoother
5 10.34%
Teacher Training/ 
Teacher Ideas
11. Software companies need to provide 
teachers the means to share ideas, 
supplementary materials and information, 
and samples, especially on the internet
6 10.34%
Meets Needs 28. Software needs to contain a variety of 
skill levels to meet the needs of students
6 10.34%
Curriculum 54. Software should be cross-curriculum 
with specific lessons in order to integrate 
effectively
6 10.34%
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Theme Category Item Ranking Percentage
Curriculum 57. More educational software needs to 
be created that uses higher order thinking 
skills using inquiry methods and open- 
ended questions
6 10.34%
Internet Issues 8. Due to current constraints (filters, 
speed, etc.), the Internet can not be used 
effectively
5 8.62%
24. Software needs to have more and 
better effective graphics and sounds
5 8.62%
Instructional Design 
Issues
Bug free 44. Current educational software contains 
too many errors and is unstable which 
causes software to crash
5 8.62%
Curriculum 56. Current software needs to broaden 
its topics to encompass more 
comprehensive lessons
5 8.62%
Materials Examples 6. More examples should be provided for 
use in the classroom and for modeling 
purposes
4 6.90%
Activity
■
18. Software should be more interactive 4 6.90%
One Computer 
Classroom
60. There needs to be more quality 
software aimed at one-computer 
classrooms
4 6.90%
Program types 69. There is a  need for more educational 
software available in classrooms with a 
diversity of choices
4 6.90%
Materials Manuals 1. Manuals need to be better written with 
more trouble shooting tips
3 5.17%
Materials Online 4. There should be on-line materials that 
can be printed if desired
3 5.17%
Tutorials 7. Better and more accurate tutorials are 
needed in how to use the software and 
should be aimed at the users (students)
3 5.17%
22. Software companies should provide 
long preview periods with no-risk 
guarantees
3 5.17%
Meets Needs Remediation 29. More software should be created for 
remediation in a variety of subject areas
3 5.17%
Instructional Design 
Issues
Expert Input 36. Software developers should work 
closely, use and incorporate ideas and 
suggestions o f educators to improve their 
software
3 5.17%
Instructional Design 
Issues
Expert Input 37. Software companies should work 
closely with students in designing and 
testing software
3 5.17%
Instructional Design 
Issues
Navigation 38. Navigational elements need to be 
mproved in current educational software
3 5.17%
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Theme Category 1 Item Ranking Percentage
Program types 67. Current educational software is 
worthless and lacks dear concepts
3 5.17%
Voice Recognition 16. More and better voice recognition and 
text to speech options are needed
2 3.45%
Multimedia
■
19. There needs to be more multimedia 
software and multimedia information
2 3.45%
Upgrades 20. Software upgrades should be 
downward compatible and be provided to 
schools as soon as they are put on the 
market
2 3.45%
Preview/demos 21. More fully active demo software 
should be provided for evaluation 
purposes
2 3.45%
Quality
■
23. Software currently available in the 
classroom is of low quality
2 3.45%
Meets Needs 25. Current educational software does not 
meet everyone’s needs
2 3.45%
Meets Needs
■
26. Software needs to have more teacher 
options
2 3.45%
Meets Needs 27. Software needs more assessment 
and monitoring components
2 3.45%
Meets Needs 30. Help screens should have an option 
that will read help screens to the user
2 3.45%
Instructional Design 
Issues
Duration 39. Activity duration needs to be improved 
to be more appropriate
2 3.45%
Instructional Design 
Issues
Variety 41. Graphics in educational software 
need to be more editable with more of a 
variety and uses all types of graphic files
2 3.45%
Instructional Design 
Issues
Accurate
Information
49. Software should have a more 
accurate portrayal of facts and maintain 
its integrity
2 3.45%
Curriculum
'
52. Software should be more age- 
appropriate and subject-specific
2 3.45%
Curriculum 55. Software should not be multi-featured 
by including too many concepts
2 3.45%
Program types
'
61. Programs seem limited as students 
progress
2 3.45%
Program types
'
64. Presentation software needs to be 
more open-ended and interactive
2 3.45%
Program types 68. There needs to be more multilingual 
software specifically for second language 
students
2 3.45%
Materials Supplementary 3. Better and more accurate descriptions 
of software is needed; what it does and 
who it is for
1 1.72%
Materials 5. More educational software should be 
available on-line
1 1.72%
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Theme Category Item Ranking Percentage
Teacher Training/ 
Teacher Ideas
10. Software malfunctions are not easy to 
solve
1 1.72%
14. Programs take up too much hard 
drive space
1 1.72%
Input Devices
■
15. Adaptive devices should work with 
Educational Software
1 1.72%
Appropriate 17. Educational Software that is provided 
to classrooms is not grade level 
appropriate
1 1.72%
Meets Needs Cooperative
components
31. There needs to be more cooperative, 
discovery and exploration components in 
software
1 1.72%
Meets Needs 32. Software relies too heavily on 
keyboarding skills
1 1.72%
Meets Needs 33. Grammar checkers are not included in 
the simple word processors available to 
students
1 1.72%
Instructional Design 
Issues
34. Software should have history buttons 
that show the last ten actions taken by the 
user
1 1.72%
Instructional Design 
Issues
35. Software needs to improve icon 
locations to prevent incorrect icons being 
clicked on too easily (i.e. print icons)
1 1.72%
Instructional Design 
Issues
Editable 40. Text in educational software needs be 
more editable
1 1.72%
Instructional Design 
Issues
Variety 42. Users need to be able to have a 
variety of choices when printing their 
documents
1 1.72%
Instructional Design 
Issues
Consistency 43. Basic elements, such as saving, file 
format and sorting data , should be 
consistent throughout all programs
1 1.72%
Instructional Design 
Issues
Adaptability 45. Programs are not always adaptable to 
necessary classroom management issues 
(environment of a classroom)
1 1.72%
Curriculum 53. Software should test student mastery 
of stated objectives
1 1.72%
Integration 58. There needs to be integration 
between software and the web
1 1.72%
Integration 59. Programs take an enormous amount 
of time to produce quality work
1 1.72%
Program types - 62. Software is too age-specific 1 1.72%
Program types 63. There is an overabundance of 
software in some subject areas but not 
enough in others.
1 1.72%
Program types
■
65. Software needs to include 
manipulatives
1 1.72%
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Theme Category Item Ranking Percentage
Program types - 65. More math software is needed 1 1.72%
Program types 70. There needs to be more high interest 
software aimed at lower level students
1 1.72%
Program types
■
71. There needs to be more software that 
make electronic portfolios easier
1 1.72%
Program types 72. There needs to be more and better 
tutorials to teach content
1 1.72%
Program types 73. There needs to be more talking word 
processors or programs that read text 
back
1 1.72%
Program types - 74. Programs are too limited 1 1.72%
Misc.
■
75. Software often dictates specifics, not 
allowing for individual expression
1 1.72%
Misc.
■
76. Software that is in DOS format needs 
to be less cumbersome
1 1.72%
Misc.
■
77. There is no benefit in using 
educational software
1 1.72%
Misc. - 78. Educational software is slow 1 1.72%
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Percent of Participants Category Represents
Themes Categories Number of 
Responses
Number of Participants
Instructional Design 
Issues
Adaptability 12 20.69%
Instructional Design 
Issues
User Friendly 10 17.24%
Instructional Design 
Issues
Accurate
Information
9 15.52%
Instructional Design 
Issues
Extemal Events 9 15.52%
Materials Supplementary 6 10.34%
Instructional Design 
issues
Bug free 5 8.62%
Materials Examples 4 6.90%
Instructional Design 
Issues
Expert Input 4 6.90%
Materials Online 4 6.90%
Meets Needs Remediation 4 6.90%
Materials Manuals 3 5.17%
Instructional Design 
Issues
Navigation 3 5.17%
Instructional Design 
Issues
Duration 2 3.45%
Instructional Design 
Issues
Variety 2 3.45%
Instructional Design 
Issues
Consistency 1 1.72%
Meets Needs Cooperative
components
1 1.72%
Instructional Design 
Issues
Editable 1 1.72%
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Percent of Participants Themes Represents
Themes Number of 
Participants
Percent of Participants
Instructional Design Issues 31 53.45%
Curriculum 21 36.21%
Meets Needs 16 27.59%
Program types 15 25.86%
Cost 14 24.14%
Materials 13 22.41%
Teacher Training/Teacher 
Ideas
13 22.41%
Usability Design 12 20.69%
Quality 7 12.07%
Internet Issues 5 8.62%
Preview/demos 5 8.62%
Activity 4 6.90%
One Computer Classroom 4 6.90%
Misc. 4 6.90%
Tutorials 3 5.17%
Voice Recognition 2 3.45%
Multimedia 2 3.45%
Upgrades 2 3.45%
Integration 2 3.45%
Input Devices 1 1.72%
Appropriate 1.72%
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171
Average Standard
Deviation
Survey
item
Survey questions Categories Themes
4.52 0.752 57 More educational 
software needs to be 
created that uses 
higher order thinking 
skills using inquiry 
methods and open- 
ended questions
Curriculum
4.30 0.840 51 Software’s content 
should be grounded in 
education content and 
purpose
Curriculum
4.26 0.743 28 Software needs to 
contain a variety of 
skill levels to meet the 
needs of students
Meets Needs
4.24 0.970 20 Software upgrades 
should be downward 
compatible and be 
provided to schools as 
soon as they are put 
on the market
Upgrades
4.20 1.014 12 Quality educational 
software needs to be 
less expensive for 
single purchases, 
network versions, and 
site licenses.
Cost
4.13 0.909 5 More educational 
software should be 
available on-line
On-Line Materials
4.11 0.948 6 More examples 
should be provided for 
use in the classroom 
and for modeling 
purposes
Examples Materials
4.09 0.915 53 Software should test 
student mastery of 
stated objectives
Curriculum
4.07 0.854 21 More fully active demo 
software should be 
provided for 
evaluation purposes
Preview/demos
4.07 0.975 36 Software developers 
should work closely, 
use and incorporate 
ideas and suggestions 
of educators to 
improve their software
Expert Input Instructional 
Design Issues
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4.07 1.136 50 All educational 
software should be 
hybrid (cross-platform) 
so that they work on 
both platforms
Accurate
Information
Instructional 
Design Issues
4.07 1.124 60 There needs to be 
more quality software 
aimed at one- 
computer classrooms
One Computer 
Classroom
4.00 1.033 1 Manuals need to be 
better written with 
more trouble shooting 
tips
Manuals Materials
3.98 0.882 7 Better and more 
accurate tutorials are 
needed in how to use 
the software and 
should be aimed at 
the users (students)
Tutorials
3.96 0.965 54 Software should be 
cross-curriculum with 
specific lessons in 
order to integrate 
effectively
Curriculum
3.96 1.032 58 There needs to be 
integration between 
software and the web
Integration
3.93 1.143 43 Basic elements, such 
as saving, file format 
and sorting data, 
should be consistent 
throughout all 
programs
Consistency Instructional 
Design Issues
3.91 0.865 22 Software companies 
should provide long 
preview periods with 
no-risk guarantees
Preview/demos
3.85 0.816 2 Supplementary 
materials need to be 
improved, more 
detailed and more 
accurate for specific 
software that makes 
using the software 
smoother
Supplementary Materials
3.85 0.965 4 There should be on­
line materials that can 
be printed if desired
On-Line Materials
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3.83 0.996 11 Software companies 
need to provide 
teachers the means to 
share ideas, 
supplementary 
materials and 
information, and 
samples, especially 
on the internet
Teacher 
Training/ 
Teacher Ideas
3.83 0.950 37 Software companies 
should work closely 
with students in 
designing and testing 
software
Expert Input Instructional 
Design Issues
3.78 1.134 29 More software should 
be created for 
remediation in a 
variety of subject 
areas
Remediation Meets Needs
3.78 1.031 63 There is an 
overabundance of 
software in some 
subject areas but not 
enough in others.
Program types
3.76 0.899 27 Software needs more 
assessment and 
monitoring 
components
Meets Needs
3.74 0.999 46 Software should have 
multiple modification 
components to adapt 
to teacher and student 
needs
Adaptability Instructional 
Design Issues
3.74 1.042 52 Software should be 
more age-appropriate 
and subject-specific
Curriculum
3.72 1.089 3 Better and more 
accurate descriptions 
of software is needed: 
what it does and who 
it is for
Supplementary Materials
3.71 1.141 13 Software should be 
simplified in terms of 
required operating 
systems, file 
interchangeability, 
color settings, 
network/stand-alone 
versions, use of virtual 
memory, etc.
Usability
Design
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3.70 0.916 48 Educational Software 
should be easier to 
use, self-explanatory, 
and more intuitive
User Friendly Instructional 
Design Issues
3.69 1.062 31 There needs to be 
more cooperative, 
discovery and 
exploration 
components in 
software
Cooperative
components
Meets Needs
3.67 0.853 26 Software needs to 
have more teacher 
options
Meets Needs
3.63 0.903 19 There needs to be 
more multimedia 
software and 
multimedia 
information
Multimedia
3.62 1.072 9 Software is not easy 
enough to use “out of 
the box” and requires 
significant time to 
learn and training with 
suggestions on how to 
use the software
Teacher 
Training/ 
Teacher Ideas
3.61 1.000 15 Adaptive devices 
should work with 
Educational Software
Input Devices
3.61 1.085 18 Software should be 
more interactive
Activity
3.61 1.183 71 There needs to be 
more software that 
make electronic 
portfolios easier
Program types
3.58 0.839 25 Current educational 
software does not 
meet everyone’s 
needs
Meets Needs
3.56 0.967 10 Software malfunctions 
are not easy to solve
Teacher 
Training/ 
Teacher Ideas
3.56 0.943 49 ■ Software should have 
a more accurate 
portrayal of facts and 
maintain its integrity
Accurate
Information
Instructional 
Design Issues
3.54 0.887 56 Current software 
needs to broaden its 
topics to encompass 
more comprehensive 
essons
Curriculum
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3.51 1.254 8 Due to current 
constraints (filters, 
speed, etc.), the 
Intemet can not be 
used effectively
Internet Issues
3.50 1.090 45 Programs are not 
always adaptable to 
necessary classroom 
management issues 
(environment of a 
classroom)
Adaptability Instructional 
Design Issues
3.47 1.198 64 Presentation software 
needs to be more 
open-ended and 
interactive
Program types
3.46 1.069 72 There needs to be 
more and better 
tutorials to teach 
content
Program types
3.39 1.325 70 There needs to be 
more high interest 
software aimed at 
lower level students
Program types
3.28 1.186 30 Help screens should 
have an option that 
will read help screens 
to the user
Remediation Meets Needs
3.22 1.031 34 Software should have 
history buttons that 
show the last ten 
actions taken by the 
user
Instructional 
Design Issues
3.22 1.052 47 Current software is 
too predictable, 
repetitive, 
uninteresting and 
does not incorporate 
relevant and real-life 
situations into the 
curriculum
Extemal
Events
Instructional 
Design Issues
3.22 1.009 61 Programs seem 
limited as students 
progress
Program types
3.20 1.046 38 Navigational elements 
need to be improved 
in current educational 
software
Navigation instructional 
Design Issues
3.20 1.036 42 Users need to be able 
to have a variety of 
choices when printing 
their documents
Variety Instructional 
Design Issues
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3.20 1.258 66 More math software is 
needed
Program types
3.20 1.128 69 There is a need for 
more educational 
software available in 
classrooms with a 
diversity of choices
Program types
3.18 0.995 24 Software needs to 
have more and better 
effective graphics and 
sounds
Quality
3.17 1.198 68 There needs to be 
more multilingual 
software specifically 
for second language 
students
Program types
3.09 0.939 39 Activity duration 
needs to be improved 
to be more 
appropriate
Duration Instructional 
Design Issues
3.07 1.200 16 More and better voice 
recognition and text to 
speech options are 
needed
Voice
Recognition
3.07 1.272 33 Grammar checkers 
are not included in the 
simple word 
processors available 
to students
Cooperative
components
Meets Needs
3.07 1.286 73 There needs to be 
more talking word 
processors or 
programs that read 
text back
Program types
3.04 1.095 23 Software currently 
available in the 
classroom is of low 
quality
Quality
3.02 1.118 17 Educational Software 
that is provided to 
classrooms is not 
grade level 
appropriate
Appropriate
3.02 1.097 41 Graphics in 
educational software 
need to be more 
editable with more of 
a variety and uses all 
types of graphic files
Variety Instructional 
Design Issues
2.98 1.033 14 Programs take up too 
much hard drive 
space
Usability
Design
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2.98 1.340 65 Software needs to 
include manipulatives
Program types
2.96 1.074 44 Current educational 
software contains too 
many errors and is 
unstable which 
causes software to 
crash
Bug free Instructional 
Design Issues
2.96 0.928 75 Software often 
dictates specifics, not 
allowing for individual 
expression
Misc.
2.91 1.125 32 Software relies too 
heavily on 
keyboarding skills
Cooperative
components
Meets Needs
2.89 0.959 59 Programs take an 
enormous amount of 
time to produce 
quality work
Integration
2.83 1.180 40 Text in educational 
software needs be 
more editable
Editable Instructional 
Design Issues
2.74 1.163 55 Software should not 
be multi-featured by 
including too many 
concepts
Curriculum
2.70 1.030 35 Software needs to 
improve icon locations 
to prevent incorrect 
icons being clicked on 
too easily (i.e. print 
icons)
Instructional 
Design Issues
2.58 1.418 76 Software that is in 
DOS format needs to 
be less cumbersome
Misc.
2.50 0.960 62 Software is too age- 
specific
Program types
2.44 1.007 74 Programs are too 
limited
Program types
2.02 1.045 78 Educational software 
is slow
Misc.
1.89 0.924 67 Current educational 
software is worthless 
and lacks clear 
concepts
Program types
1.41 0.816 77 There is no benefit in 
using educational 
software
Misc.
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Average Standard
Deviation
item
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Survey questions Categories Themes
4.00 1.033 1 Manuals need to be 
better written with more 
trouble shooting tips
Manuals Materials
3.85 0.816 2 Supplementary materials 
need to be improved, 
more detailed and more 
accurate for specific 
software that makes 
using the software 
smoother
Supplementary Materials
3.72 1.089 3 Better and more accurate 
descriptions of software 
is needed: what it does 
and who it is for
Supplementary Materials
3.85 0.965 4 There should be on-line 
materials that can be 
printed if desired
On-Line Materials
4.13 0.909 5 More educational 
software should be 
available on-line
On-Line Materials
4.11 0.948 6 More examples should 
be provided for use in the 
classroom and for 
modeling purposes
Examples Materials
1
3.98 0.882 7 Better and more accurate 
tutorials are needed in 
how to use the software 
and should be aimed at 
the users (students)
Tutorials
3.51 1.254 8 Due to current 
constraints (filters, speed, 
etc.), the Internet can not 
be used effectively
Internet
Issues
3.62 1.072 9 Software is not easy 
enough to use “out of the 
box” and requires 
significant time to learn 
and training with 
suggestions on how to 
use the software
Teacher
Training/
Teacher
Ideas
3.56 0.967 10 Software malfunctions 
are not easy to solve
Teacher
Training/
Teacher
Ideas
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3.83 0.996 11 Software companies 
need to provide teachers 
the means to share 
ideas, supplementary 
materials and 
information, and 
samples, especially on 
the intemet
Teacher
Training/
Teacher
Ideas
4.20 1.014 12 Quality educational 
software needs to be less 
expensive for single 
purchases, network 
versions, and site 
licenses.
Cost
3.71 1.141 13 Software should be 
simplified in terms of 
required operating 
systems, file 
interchangeability, color 
settings, networlVstand- 
alone versions, use of 
virtual memory, etc.
Usability
Design
2.98 1.033 14 Programs take up too 
much hard drive space
Usability
Design
3.61 1.000 15 Adaptive devices should 
work with Educational 
Software
Input
Devices
3.07 1.200 16 More and better voice 
recognition and text to 
speech options are 
needed
Voice
Recognition
3.02 1.118 17 Educational Software that 
is provided to classrooms 
is not grade level 
appropriate
Appropriate
3.61 1.085 18 Software should be more 
interactive
Activity
3.63 0.903 19 There needs to be more 
multimedia software and 
multimedia information
Multimedia
4.24 0.970 20 Software upgrades 
should be downward 
compatible and be 
provided to schools as 
soon as they are put on 
the market
Upgrades
4.07 0.854 21 More fully active demo 
software should be 
provided for evaluation 
purposes
Preview/de
mos
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3.91 0.865 22 Software companies 
should provide long 
preview periods with no- 
risk guarantees
Preview/de
mos
3.04 1.095 23 Software currently 
available in the 
classroom is of low 
quality
Quality
3.18 0.995 24 Software needs to have 
more and better effective 
graphics and sounds
Quality
3.58 0.839 25 Current educational 
software does not meet 
everyone’s needs
Meets
Needs
3.67 0.853 26 Software needs to have 
more teacher options
Meets
Needs
3.76 0.899 27 Software needs more 
assessment and 
monitoring components
Meets
Needs
4.26 0.743 28 Software needs to 
contain a variety of skill 
levels to meet the needs 
of students
Meets
Needs
3.78 1.134 29 More software should be 
created for remediation in 
a variety of subject areas
Remediation Meets
Needs
3.28 1.186 30 Help screens should 
have an option that will 
read help screens to the 
user
Remediation Meets
Needs
3.69 1.062 31 There needs to be more 
cooperative, discovery 
and exploration 
components in software
Cooperative
components
Meets
Needs
2.91 1.125 32 Software relies too 
heavily on keyboarding 
skills
Cooperative
components
Meets
Needs
3.07 1.272 33 Grammar checkers are 
not included in the simple 
word processors 
available to students
Cooperative
components
Meets
Needs
3.22 1.031 34 Software should have 
history buttons that show 
the last ten actions taken 
by the user
Instructional
Design
Issues
2.70 1.030 35 Software needs to 
improve icon locations to 
prevent incorrect icons 
being clicked on too 
easily (i.e. print icons)
Instructional
Design
Issues
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4.07 0.975 36 Software developers 
should work closely, use 
and incorporate ideas 
and suggestions of 
educators to improve 
their software
Expert Input Instructional
Design
Issues
3.83 0.950 37 Software companies 
should work closely with 
students in designing and 
testing software
Expert Input Instructional
Design
Issues
3.20 1.046 38 Navigational elements 
need to be improved in 
current educational 
software
Navigation Instructional
Design
Issues
3.09 0.939 39 Activity duration needs to 
be improved to be more 
appropriate
Duration Instructional
Design
Issues
2.83 1.180 40 Text in educational 
software needs be more 
editable
Editable Instructional
Design
Issues
3.02 1.097 41 Graphics in educational 
software need to be more 
editable with more of a 
variety and uses all types 
of graphic files
Variety Instructional
Design
Issues
3.20 1.036 42 Users need to be able to 
have a variety of choices 
when printing their 
documents
Variety Instructional
Design
Issues
3.93 1.143 43 Basic elements, such as 
saving, file format and 
sorting data , should be 
consistent throughout all 
programs
Consistency nstructional
Design
Issues
2.96 1.074 44 Current educational 
software contains too 
many errors and is 
unstable which causes 
software to crash
Bug free Instructional
Design
Issues
3.50 1.090 45 Programs are not always 
adaptable to necessary 
classroom management 
issues (environment of a 
classroom)
Adaptability Instructional
Design
Issues
3.74 0.999 46 Software should have 
multiple modification 
components to adapt to 
teacher and student 
needs
Adaptability Instructional
Design
ssues
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3.22 1.052 47 Current software is too 
predictable, repetitive, 
uninteresting and does 
not incorporate relevant 
and real-life situations 
into the curriculum
External
Events
Instructional
Design
Issues
3.70 0.916 48 Educational Software 
should be easier to use, 
self-explanatory, and 
more intuitive
User Friendly Instructional
Design
Issues
3.56 0.943 49 Software should have a 
more accurate portrayal 
of facts and maintain its 
integrity
Accurate
Information
Instructional
Design
Issues
4.07 1.136 50 All educational software 
should be hybrid (cross­
platform) so that they 
work on both platforms
Accurate
Information
Instructional
Design
Issues
4.30 0.840 51 Software’s content 
should be grounded in 
education content and 
purpose
Curriculum
3.74 1.042 52 Software should be more 
age-appropriate and 
subject-specific
Curriculum
4.09 0.915 53 Software should test 
student mastery of stated 
objectives
Curriculum
3.96 0.965 54 Software should be 
cross-curriculum with 
specific lessons in order 
to integrate effectively
Curriculum
2.74 1.163 55 Software should not be 
multi-featured by 
including too many 
concepts
Curriculum
3.54 0.887 56 Current software needs 
to broaden its topics to 
encompass more 
comprehensive lessons
Curriculum
4.52 0.752 57 More educational 
software needs to be 
created that uses higher 
order thinking skills using 
inquiry methods and 
open-ended questions
Curriculum
3.96 1.032 58 There needs to be 
integration between 
software and the web
Integration
2.89 0.959 59 Programs take an 
enormous amount of time 
to produce quality work
Integration
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4.07 1.124 60 There needs to be more 
quality software aimed at 
one-computer 
classrooms
One
Computer
Classroom
3.22 1.009 61 Programs seem limited 
as students progress
Program
types
2.50 0.960 62 Software is too age- 
specific
Program
types
3.78 1.031 63 There is an 
overabundance of 
software in some subject 
areas but not enough in 
others.
Program
types
3.47 1.198 64 Presentation software 
needs to be more open- 
ended and interactive
Program
types
2.98 1.340 65 Software needs to 
include manipulatives
Program
types
3.20 1.258 66 More math software is 
needed
Program
types
1.89 0.924 67 Current educational 
software is worthless and 
lacks clear concepts
Program
types
3.17 1.198 68 There needs to be more 
multilingual software 
specifically for second 
language students
Program
types
3.20 1.128 69 There is a need for more 
educational software 
available in classrooms 
with a diversity of choices
Program
types
3.39 1.325 70 There needs to be more 
high interest software 
aimed at lower level 
students
Program
types
3.61 1.183 71 There needs to be more 
software that make 
electronic portfolios 
easier
Program
types
3.46 1.069 72 There needs to be more 
and better tutorials to 
teach content
Program
types
3.07 1.286 73 73. There needs to be 
more talking word 
processors or programs 
that read text back
Program
types
2.44 1.007 74 Programs are too limited Program
types
2.96 0.928 75 Software often dictates 
specifics, not allowing for 
ndividual expression
Misc.
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2.58 1.418 76 Software that is in DOS 
format needs to be less 
cumbersome
Misc.
1.41 0.816 77 There is no benefit in 
using educational 
software
Misc.
2.02 1.045 78 Educational software is 
slow
Misc.
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Survey
Item
Number
Average STD ECS
Average
ECS STD Teacher
Average
Teacher
STD
1 4.00 1.03 4.00 1.00 4.04 1.10
2 3.85 0.82 3.79 0.71 3.85 0.86
3 3.72 1.09 3.84 1.01 3.74 1.13
4 3.85 0.97 4.00 0.94 3.67 1.04
5 4.13 0.91 4.05 1.03 4.22 0.80
6 4.11 0.95 3.89 0.94 4.22 0.89
7 3.98 0.88 3.74 0.93 4.15 0.91
8 3.41 1.41 3.32 1.63 3.44 1.22
9 3.52 1.26 3.32 1.38 3.78 1.15
10 3.46 1.17 3.42 1.43 3.48 0.98
11 3.83 1.00 3.84 1.12 3.78 0.97
12 4.09 1.26 3.95 1.65 4.11 0.93
13 3.61 1.32 4.11 0.99 3.48 1.19
14 2.89 1.18 2.79 1.32 2.81 1.33
15 3.61 1.00 3.89 1.05 3.41 0.93
16 3.07 1.20 3.37 1.16 2.89 1.19
17 2.93 1.25 2.79 1.44 2.93 1.07
18 3.61 1.08 3.42 1.07 3.78 1.12
19 3.63 0.90 3.26 0.81 3.85 0.86
20 4.24 0.97 4.16 1.17 4.26 0.86
21 4.07 0.85 4.05 0.91 4.11 0.80
22 3.91 0.86 3.84 1.01 4.00 0.78
23 3.04 1.09 2.74 1.33 3.30 0.82
24 3.09 1.16 2.84 1.38 3.31 0.97
25 3.48 1.07 3.63 0.83 3.30 1.23
26 3.57 1.09 3.58 0.96 3.59 1.19
27 3.76 0.90 3.63 0.83 3.81 0.96
28 4.26 0.74 4.21 0.85 4.30 0.67
29 3.78 1.13 3.26 1.28 4.19 0.83
30 3.28 1.19 3.16 1.17 3.41 1.19
31 3.59 1.26 3.47 1.54 3.63 1.08
32 2.83 1.25 2.84 1.50 2.89 1.01
33 3.07 1.27 2.74 1.28 3.30 1.27
34 3.22 1.03 3.11 0.99 3.22 1.12
35 2.70 1.03 2.63 0.96 2.81 1.08
36 4.07 0.98 4.32 0.95 3.85 1.03
37 3.83 0.95 4.00 1.00 3.67 0.96
38 3.20 1.05 3.26 1.05 3.15 1.06
39 3.09 0.94 2.95 1.03 3.19 0.88
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
188
Survey
Item
Number
Average STD ECS
Average
ECS STD Teacher
Average
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STD
40 2.83 1.18 2.63 1.38 3.00 1.00
41 2.93 1.24 3.21 1.18 2.74 1.26
42 3.11 1.20 2.95 1.22 3.19 1.18
43 3.93 1.14 4.26 1.10 3.74 1.13
44 2.96 1.07 2.63 1.01 3.15 1.06
45 3.50 1.09 3.05 1.27 3.81 0.88
46 3.74 1.00 3.53 1.17 3.89 0.85
47 3.22 1.05 3.00 1.00 3.33 1.07
48 3.70 0.92 3.37 0.90 3.96 0.85
49 3.46 1.15 3.68 1.16 3.30 1.14
50 3.96 1.35 4.16 1.26 3.85 1.38
51 4.30 0.84 4.32 1.00 4.22 0.85
52 3.74 1.04 3.79 1.03 3.70 1.07
53 4.09 0.91 3.84 1.12 4.26 0.71
54 3.96 0.97 3.47 1.07 4.30 0.72
55 2.74 1.16 2.84 1.01 2.74 1.29
56 3.54 0.89 3.32 0.89 3.63 0.93
57 4.52 0.75 4.47 0.96 4.56 0.58
58 3.96 1.03 3.84 1.17 4.00 0.92
59 2.80 1.11 2.63 1.26 3.04 1.06
60 4.07 1.12 3.74 1.28 4.19 1.04
61 3.22 1.01 3.16 0.96 3.33 1.11
62 2.50 0.96 2.58 1.02 2.52 0.89
63 3.78 1.03 3.68 1.25 3.78 1.01
64 3.47 1.20 3.39 1.33 3.52 1.12
65 2.89 1.45 2.74 1.28 3.15 1.35
66 3.20 1.26 2.58 1.26 3.44 1.40
67 1.89 0.92 1.58 0.77 2.22 1.01
68 3.17 1.20 2.79 1.13 3.33 1.27
69 3.20 1.13 2.74 1.10 3.52 1.05
70 3.39 1.32 3.11 1.41 3.63 1.24
71 3.61 1.18 3.05 1.31 3.93 0.96
72 3.46 1.07 3.05 1.08 3.78 0.97
73 3.07 1.29 2.78 1.48 3.26 1.06
74 2.29 1.22 2.11 1.05 2.62 1.24
75 2.87 1.09 2.79 1.08 2.93 1.11
76 2.35 1.64 2.00 1.37 2.59 1.78
77 1.30 0.94 1.26 0.65 1.41 1.15
78 1.96 1.13 1.79 0.98 2.08 1.23
All 3.41 0.48 3.30 0.65 3.28 1.02
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Examples of Possible Response Table
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Examples of Possible Response Table
Survey item:
Multimedia programs should contain better navigational elements
Rank:
Participants: 1 
Teachers: 2 
ECS personnel: 5
Elementary School Participants: 1 
Middle School Participants: 9 
High School Participants: 1
Representative Verbatim Responses:
4. Electronic encyclopedias are too hard to get around
5. My students get lost when they use the software Animal Zoo
6. Multimedia software should be easier to get around in
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Illustrative Responses for Adaptive Devices
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Illustrative Responses for Adaptive Devices
Survey item:
Programs need to be able to use adaptive devices
Rank:
Participants: 14 
Teachers: 6 
ECS personnel: 25
Elementary School Participants: 4 
Middle School Participants: 18 
High School Participants: 9
Representative Verbatim Responses:
3. None of my software will let me use adaptive devices for my students that need it
4. I don’t have anything that will work with an electronic reader
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Phase 1 Subject Letter
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Dear Participant March 22, 1999
Thank you very much for agreeing to participate in our Delphi project.
You have been selected to participate in an important consensus building
process that focuses on the educational software currently being used by
teachers and students in the Clark County School District. You were selected to
participate because of your knowledge and experience with educational software.
This consensus building process will require you to respond to two separate
inquiries, neither of which should take you more than 30 minutes to complete.
Your participation is requested and your cooperation is very much appreciated.
The focus of this project is to determine a positive future course for educational 
software use and classroom integration. Specifically, this investigation will 
provide evidence for the determination of the extent to which current educational 
software meets the needs of teachers and their students here in Clark County.
Phase One. Your school’s ECS, you, and another teacher from your school will 
be asked to sign a consent form giving Ms. Williams permission to use your 
responses with the promise of complete confidentiality in her dissertation 
research. A short demographic survey will accompany the consent form.
Phase Two. A single question will be posed to all participants concerning your 
views about the educational software you are currently using with students or 
have used in the recent past.
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The responses from Phase One and Phase Two will need to be returned to Ms. 
Williams via a provided self-addressed, stamped envelope by April 12, 1999.
Phase Three. Based on information from the responses to the first question, Ms. 
Williams will construct a survey for participants to complete. Participants will be 
asked to rate items on the survey for degree of importance and to provide a short 
rationale or reason for the score (high or low rating). This survey will also be 
returned to Ms. Williams via a provided self-addressed, stamped envelope within 
two weeks of receiving it.
Phase Four. Your job is done.
All participant responses will remain confidential and the actual data obtained will 
remain solely in the possession of Ms. Williams. Pseudonyms will be used when 
referring to any and all participants and all responses will be coded rather than 
identified by names or schools. Participants will be provided access to the results 
of this consensus building research project as soon as it is complete.
You are the only people with the expertise and experience to provide the 
information that is being sought. With a projected $1 billion being spent on 
educational software in the U.S. next year, the consensus information that we
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
202
collect from you will help answer questions that are important and timely. Thank 
you.
Diana L Williams
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Phase 1 Letter to ECS
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TO: ECS name goes here March 1,1999
FROM: Don Anderson, Director, CCSD Research & Development
Randy Boone, Associate Professor, College of Education,
UNLV
Diana Williams, Doctoral Student, College of Education,
UNLV
Dear ECS name.
You have been selected from the larger pool of Educational Computing 
Strategists to participate in an important consensus building process that focuses 
on the educational software currently being used by teachers and students in the 
Clark County School District. You were selected to participate because of your 
knowledge and experience with educational software. This consensus building 
process will require you to respond to two separate inquiries, neither of which 
should take you more than 30 minutes to complete. Your participation is 
requested and your cooperation is very much appreciated.
The focus of this project is to determine a positive future course for educational 
software use and classroom integration. Specifically, this investigation will
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provide evidence for the determination of the extent to which current educational 
software meets the needs of teachers and their students here in Clark County.
Phase Zero. You will be asked to select two teachers from your school(s) whom 
you identify as experienced computer-using educators. If your school(s) has a 
computer lab teacher, that person should be included as one of the two teachers 
that you select. Please talk with these teachers and elicit their participation 
before signing them up as participants.
Phase One. You and the teachers from your school(s) will be asked to sign a 
consent form giving Ms Williams permission to use your responses with the 
promise of complete confidentiality in her dissertation research. A short 
demographic survey will accompany the consent form. Three copies o f these 
items will be sent to you, one for yourself and the other two to be distributed to 
each of the participating teachers that you selected. Phase Two and Phase 
Three mailings will work the same way, with you receiving the materials for 
yourself and the other two participants at your school(s).
Phase Two. A single question will be posed to all participants concerning your 
views about the educational software you are currently using with students or 
have used in the recent past. Those responses will be returned to Ms. Williams 
via a provided self-addressed, stamped envelope within two weeks of receiving 
the question.
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Phase Three. Based on information from the responses to the first question, Ms. 
Williams will construct a survey for participants to complete. Participants will be 
asked to rate items on the survey for degree of importance and to provide a short 
rationale or reason for the score (high or low rating). This survey will also be 
returned to Ms. Williams via a provided self-addressed, stamped envelope within 
two weeks of receiving it.
Phase Four. Your job is done.
All participant responses will remain confidential and the actual data obtained will 
remain solely in the possession of Ms. Williams. Pseudonyms will be used when 
referring to any and all participants and all responses will be coded rather than 
identified by names or schools. Participants will be provided access to the results 
of this consensus building research project as soon as it is complete.
You are the only people with the expertise and experience to provide the 
information that is being sought. With a projected $1 billion being spent on 
educational software in the U.S. next year, the consensus information that we 
collect from you will help answer questions that are important and timely. Thank 
you.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
207
Don Anderson Randy Boone
Diana Williams
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Phase 2 Subject letter
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May 3,1999
Thank you so much for your participation in the first part of this research 
study and thank you in advance for your help in this final round, which is due May 
21st.
Summary
The results from the first round were very interesting. Better 
documentation in the form of manuals, online help, and supplementary issues 
were a concern as well as the cost of educational software. Instructional Design 
of educational software, on-site training and the need for more software were 
also of great concern.
Top Responses
1. Software should be simplified in terms of required operating systems, file 
interchangeability, color settings, network/stand-alone versions, use of virtual 
memory, etc. (18)
2. Quality educational software needs to be less expensive for single purchases, 
network versions, and site licenses. (17)
3. Software should have multiple modification components to adapt to teacher 
and student needs (15)
4. Software is not easy enough to use "out of the box" and requires significant 
time to learn and training with suggestions on how to use the software (14)
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5. Current software is too predictable, repetitive, uninteresting and does not 
incorporate relevant and real-life situations into the curriculum (13)
6. Software's content should be grounded in education content and purpose (13)
7. Educational Software should be easier to use, self-explanatory, and more 
intuitive (12)
Survey
In the attached survey, you will find a list of all the responses concerning 
educational software from the previous query. These responses have been 
somewhat consolidated. For example, ten responses that mentioned cost were 
consolidated into one survey item: “Quality educational software needs to be less 
expensive for schools to purchase." You may not see your verbatim responses 
either because they have been consolidated into other items or were left out 
because they did not pertain directly to educational software.
Beside each item in the survey, you will find a Likert rating scale (1-5).
On the last page of the survey, you will be asked to list your top 5 most 
important responses, and give a reason why you chose each.
Directions:
1. Please read the brief summary and the list of the top seven items on the 
first page. This will give you an idea of how the group responded as a whole.
2. Please read each item on the survey very carefully and rate each item 
as to its importance. Please rate each item on its own merit, not compared to the
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items around it. A “1” signifies little or no importance and “5" signifies very or 
most important.
3. On the last page of the survey, select five survey items that you think 
are the most important and give a rationale for each item you chose. Your 
rationale should fully state and explain your reasons for choosing each the of the 
items.
Attached Is a stamped envelope so that you can return your responses. 
Please return this survey by May 21st.
Thank you again for your participation. It is much appreciated. I would like 
to take this opportunity to say that I hope that the results from this final phase will 
benefit the teachers in this district.
Thank You
Diana L Williams
Congratulations, your work is completed. Please make sure that you didn't 
accidentally skip any items and that each item was rated. Please make sure that 
you have chosen the top five items from the list that you deem most important 
and that you wrote your rationale for choosing the items that you did.
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Phase 2 ECS letter
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Thank You so much for your participation thus far. This is the last phase of 
the study. Attached are the copies of the final survey for you and for the other 
participants. Please distribute the surveys to the same individuals that 
participated in the previous stage.
This survey is the compilation of all the responses previously received. 
Each item is to be rated using the scale beside it. Afterwards, the participants are 
to select the 5 items from that list that they deem as most important and give a 
rationale as to why they made their choices.
Please make sure that the surveys are mailed back using the attached self 
-addressed stamped envelope by May 21st. If there are any questions or 
problems, please call either Dr. Randall Boone (895-3331) or me (895-4687).
Thank You
Diana L Williams
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Demographic Survey
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Delphi Participant Survey 
Demographic Information and Consent form
Name:
1. Circle your age group
Under 30 30-39 40-49 50-59 Over 60
2. What is your gender?
Female Male
3. What degrees have you completed and in what area(s)
a. B.A./B.S. in what area:_______________________________
b. M.A./M.Ed. in what area:_________________________ ______
c. Ph.D./Ed.D in what area:____________________________________
4. Are you
a. Classroom teacher
b. Computer teacher (in a lab setting)
c. ECS
5. Circle the grade level(s) you are teaching
1 2 3 4 5 6 7 8 9 10 11 12
6. How many years have you been teaching?
1-2 yrs 3-5 yrs 6-10 yrs 11-15 yrs 16-20 yrs over20yrs
7. How many years have you been at your current school?
1-2 yrs 3-5 yrs 6-10 yrs 11-15 yrs 16-20 yrs over 20 yrs
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
217
8. How often do you do the following:
Almost
Daily
At Least 
Once a 
Week
At Least 
Once a 
Month
Never
For Personal 
Use
a. Use of the internet
b. Explore or use the 
Internet
c. Read research about 
educational technology
d. Use the computer for 
grades
e. Use the computer to 
construct classroom 
materials
f. Use the computer to 
obtain new information
g. Preview Educational 
Software
h. Preview Technology 
materials
i. Use the computer for 
non-classroom things
For
Classroom
Use
a. Use to teach
b. Use to test
c. Use to add content 
to a lesson
d. Drill and practice
e. Use for students to 
display their knowledge
f. Use so students can 
construct new 
knowledge
g. Use computer in the 
classroom for any other 
reason
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9. To what extent do you agree or disagree with each of the following statements
Strongly
agree
Agree Disagree Strongly
Disagree
a. Computers and other 
technology can play an 
important instructional role 
in my classroom
b. Computers and other 
technology can best be 
used in my classroom to 
enhance teaching of 
important skills
c. Computers are best 
used for drill, remediation, 
or reinforcement of skills 
and facts
d. Computers are best 
used in classroom to 
promote students’ 
analytical, creative, and 
other higher order thinking 
skills
e. Computers and other 
technology can be used in 
my classroom to provide 
learning approaches for 
students who are having 
trouble learning the 
material
f. Computers and other 
technology can be used in 
my classroom to make 
learning more interesting 
for all students
g. 1 use a wide variety of 
educational software to 
enhance my instruction
h. Current educational 
software meets all my 
needs.
i. Current Educational 
software allows my 
students a variety of 
avenues to achieve a 
variety of tasks.
h. By using Educational 
Software, the quality of 
what my students learn is 
increased
h. By using Educational 
Software, the quantity of 
what my students learn is 
increased
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10. Do you ever use students to extend your knowledge of computers?
Yes No
11. Do you ever let students teach technology skills to other students?
Yes No
12. What areas do you use educational software in?
Reading Yes No
Writing Yes No
Mathematics Yes No
Science Yes No
Social Studies Yes No
Social Skills/Awareness Yes No
Multicultural Education Yes No
Computer Awareness Yes No
Other fsoecifv)
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Phase 2 Survey
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Final Phase Survey
üWe
Importance
Very
Materials
1. Manuals need to be better written with more trouble
1 2 3 4 5
shooting tips
2. Supplementary materials need to be improved, more
detailed and more accurate for specific software that makes 
using the software smoother
1 2 3 4 5
3. Better and more accurate descriptions of software is
1 2 3 4 5
needed: what it does and who it is for
4. There should be on-line materials that can be printed if 
desired 1 2 3 4 5
5. More educational software should be available on-line
1 2 3 4 5
6. More examples should be provided for use in the classroom
1 2 3 4 5
and for modeling purposes
Tutorials
7. Better and more accurate tutorials are needed in how to use 
the software and should be aimed at the users (students) 1 2 3 4 5
Internet Issues
8. Due to current constraints (filters, speed, etc.). the Internet 
can not be used effectively 1 2 3 4 5
Teacher Training/Teacher Ideas
9. Software Is not easy enough to use “out of the box” and 
requires significant time to learn and training with 
suggestions on how to use the software
1 2 3 4 5
10. Software malfunctions are not easy to solve
1 2 3 4 5
11. Software companies need to provide teachers the means to 
share ideas, supplementary materials and information, and 
samples, especially on the internet
1 2 3 4 5
Cost
12. Quality educational software needs to be less expensive for 
single purchases, network versions, and site licenses. 1 2 3 4 5
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Usability Design
13. Software should be simplified in terms of required operating 
systems, file interchangeability, color settings, 
network/stand-alone versions, use o f virtual memory, etc.
1 2 3 4 5
14. Programs take up too much hard drive space
1 2 3 4 5
Input Devices
15. Adaptive devices should work with Educational Software
1 2 3 4 5
Voice Recognition
16. More and better voice recognition and text to speech options 
are needed 1 2 3 4 5
Appropriate
17. Educational Software that is provided to classrooms is not 
grade level appropriate 1 2 3 4 5
Activity
18. Software should be more interactive-
1 2 3 4 5
Multimedia
19. There needs to be more multimedia software and 
multimedia information 1 2 3 4 5
Upgrades
20. Software upgrades should be downward compatible and be 
provided to schools as soon as they are put on the market 1 2 3 4 5
Preview/demos
21. More fully active demo software should be provided for 
evaluation purposes 1 2 3 4 5
22. Software companies should provide long preview periods 
with no-risk guarantees 1 2 3 4 5
Quality
23. Software currently available in the classroom is of low 
quality 1 2 3 4 5
24. Software needs to have more and better effective graphics 
and sounds 1 2 3 4 5
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Meets Needs
25. Current educational software does not meet everyone’s 
needs 1 2 3 4 5
26. Software needs to have more teacher options
1 2 3 4 5
27. Software needs more assessment and monitoring 
components 1 2 3 4 5
28. Software needs to contain a variety of skill levels to meet the 
needs of students 1 2 3 4 5
29. More software should be created for remediation in a variety 
of subject areas 1 2 3 4 5
30. Help screens should have an option that will read help 
screens to the user 1 2 3 4 5
31. There needs to be more cooperative, discovery and 
exploration components in software 1 2 3 4 5
32. Software relies too heavily on keyboarding skills
1 2 3 4 5
33. Grammar checkers are not included in the simple word 
processors available to students 1 2 3 4 5
Instructional Design Issues
34. Software should have history buttons that show the last ten 
actions taken by the user 1 2 3 4 5
35. Software needs to improve icon locations to prevent
incorrect icons being clicked on too easily (i.e. print icons) 1 2 3 4 5
36. Software developers should work closely, use and
incorporate ideas and suggestions of educators to improve 
their software
1 2 3 4 5
37. Software companies should work closely with students in 
designing and testing software 1 2 3 4 5
38. Navigational elements need to be improved in current 
educational software 1 2 3 4 5
39. Activity duration needs to be improved to be more 
appropriate 1 2 3 4 5
40. Text In educational software needs be more editable
1 2 3 4 5
41. Graphics in educational software need to be more editable 
with more of a variety and uses all types of graphic files 1 2 3 4 5
42. Users need to be able to have a variety of choices when 
printing their documents 1 2 3 4 5
43. Basic elements, such as saving, file format and sorting data, 
should be consistent throughout all programs 1 2 3 4 5
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44. Current educational software contains too many errors and 
is unstable wtiich causes software to crasti 1 2 3 4 5
45. Programs are not always adaptable to necessary classroom 
management issues (environment of a classroom) 1 2 3 4 5
46. Software should have multiple modification components to 
adapt to teacher and student needs 1 2 3 4 5
47. Current software is too predictable, repetitive, uninteresting 
and does not incorporate relevant and real-life situations into 
the curriculum
1 2 3 4 5
48. Educational Software should be easier to use, self- 
explanatory, and more intuitive 1 2 3 4 5
49. Software should have a more accurate portrayal of facts and 
maintain its integrity 1 2 3 4 5
50. All educational software should be hybrid (cross-platform) so 
that they work on both platforms 1 2 3 4 5
Curriculum
51. Software’s content should be grounded in education content 
and purpose 1 2 3 4 5
52. Software should be more age-appropriate and subject- 
specific 1 2 3 4 5
53. Software should test student mastery of stated objectives
1 2 3 4 5
54. Software should be cross-cumculum with specific lessons in 
order to integrate effectively 1 2 3 4 5
55. Software should not be multi-featured by including too many 
concepts 1 2 3 4 5
56. Current software needs to broaden its topics to encompass 
more comprehensive lessons 1 2 3 4 5
57. More educational software needs to be created that uses 
higher order thinking skills using inquiry methods and open- 
ended questions
1 2 3 4 5
Integration
58. There needs to be integration between software and the 
web 1 2 3 4 5
59. Programs take an enormous amount of time to produce 
quality work 1 2 3 4 5
One Computer Classroom
60. There needs to be more quality software aimed at one- 
computer classrooms 1 2 3 4 5
Program types
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61. Programs seem limited as students progress
1 2 3 4 5
62. Software is too age-spedfic
1 2 3 4 5
63. There is an overabundance of software in some subject 
areas but not enough in others. 1 2 3 4 5
64. Presentation software needs to be more open-ended and 
interactive 1 2 3 4 5
65. Software needs to include manipulatives
1 2 3 4 5
66. More math software is needed
1 2 3 4 5
67. Current educational software is worthless and lacks clear 
concepts 1 2 3 4 5
68. There needs to be more multilingual software spedfically for 
second language students 1 2 3 4 5
69. There is a need for more educational software available in 
dassrooms with a diversity of choices 1 2 3 4 5
70. There needs to be more high interest software aimed at 
lower level students 1 2 3 4 5
71. There needs to be more software that make electronic 
portfolios easier 1 2 3 4 5
72. There needs to be more and better tutorials to teach content
1 2 3 4 5
73. There needs to be more talking word processors or 
programs that read text back
1 2 3 4 5
74. Programs are too limited
1 2 3 4 5
Misc.
75. Software often dictates spedfics, not allowing for individual 
expression 1 2 3 4 5
76. Software that is in DOS format needs to be less 
cumbersome
1 2 3 4 5
77. There is no benefit in using educational software
1 2 3 4 5
78. Educational software is slow
1 2 3 4 5
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From the Survey List, please select the 5 most important items and give a rationale for each selection
The 5 Most Important Items:
Item # ______
Rationale:
Item #
Rationale:
Item #
Rationale:
Item #
Rationale:
Item #
Rationale:
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APPENDIX 5
Responses from Phase 1 and Rationales from Phase 2
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Phase 1 Educational Software Responses
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Educational Software Items
1. Frequently manuals are poorly written
2. In general, documentation is either insufficient or tedious
3. Better documentation would allow students to quickly navigate the software 
so more time could be spent with the content or purpose of the software
4. Put a few more trouble shooting tips in the manuals instead of having to call 
the help line phone number
5. Better training materials
6. Ensure that all text files and other necessary files for demonstrations are 
included and accurate
7. Even though I am still improving using GEO Sketchpad (math), I have to do a 
lot of explaining (especially with measurement) Seems awkward and could be 
improved
8. Provide written testing whenever possible
9. Provision of necessary materials to run software smoothly
10.Supplemental supplies (manuals, posters, and booklets...)
11. Making sure supplemental materials match software version
12. Provide detailed supplementary materials
13. Keep it simple for beginners, but have advanced materials for those w/ 
additional knowledge
14. Better descriptions (some software says it is for k-12 but in reality it is k-4)
15. On-line manuals- help that can be printed
16. Bring back paper documentation instead of “online help"
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17. Online help
18. Subscribe to some online software
19. Provide suggestions to teachers in supplemental materials in how to use the 
software in a variety of settings (one computer classroom, etc.)
20. Physical examples of what software can produce
21. Models for teachers to see (real teachers with 35 kids using technology)
22. Provide more templates for student use
23. Better tutorials (geo meter sketchpad)
24. Better tutorials (ClarisWorks)
25. Key steps missing from tutorials (need to make a text box read only before 
clicking on hyperlink)
26. Geometry sketchpad has no tutorials or simple lessons provided
27. Tutorials are not aimed at students
28.Hotlinks to web searches on pertinent information. This would provide a vastly 
greater amount of resource than a Help file with in the software. If Internet 
access is unavailable, the could be disabled.
29. Not challenging for upper level learners who thrive on the variety provided by 
the Internet
30. Interact: reply to sender goes to sender’s cc’s as well
31. Internet has too many firewalls
32. Interact for CCSD is a very valuable teacher tool (communication and 
information)- but the censorship restricts instruction of Internet and research.
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We need to have a private commercial server. And we really didn’t have a 
problem for students or teachers
33. Internet very slow
34.The software requires significant teacher training
35.Training in on-site specific software
36. Intensive training should be provided to teachers using these programs
37. Not adequate training provided on existing software
38.Training and help for teachers in using software such as spreadsheets, which 
is integrating in their textbooks
39. Additional training
40. More time at school sites for technology training in all areas
41. Need for participants or users to learn how to use tools for basic programs
42.‘ Education (for teachers- one computer classroom, etc)
43. Lack of time as an educator to completely utilize and understand all the 
benefits of the software (amount of time needed to be user friendly with the 
software)
44. Software -reps need to come in the schools and do demos of their products 
and show how to incorporate into the class
45. Needs to be manufacturer training provided to ECS on all software
46.Teacher suggestions packets for classroom use should be provided with each 
software selection
47. Provide teaching instructions, outlines and materials
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48. Sometimes it is difficult to solve malfunction problems i.e.: Attempted to load 
unusable data (math workshop)
49. Sharing ideas for integrating software
50. Access to software lesson plan samples
51. Not enough guidance for creative usage ideas in the classroom
52. More ideas for integration
53. Patterns or ideas for students using Internet
54. Have the software company maintain a user group on the internet where all 
teachers can share lessons learned and ask questions of other teachers that 
are using the software
55. Create software that accesses the Internet for the main storage area to save 
local space
56. Cost is always a deficit- schools can’t afford enough licenses for software.
57. Cost
58.Too costly per student
59. Less Costly
60. Less expensive
61. Need to provide enough licenses for school-wide installs
62. Expense- difficult to acquire quality programs at reasonable prices 
63.it should be reasonably priced.
64. Offer substantially lower prices to upgrade to current versions of software
65. Educational software with specific lessons will require purchasing a package 
for each discipline
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66. Insufficient # of site licenses for our schools
67. School does not have the money to purchase site-licenses for all software
68. Expense- often site licenses are too costly
69.the manufacturer should allow district-wide licenses
70. Cost is always a deficit- schools can’t afford enough licenses for software.
71. Less expensive site licenses
72. The good software is too expensive for a lab purchase
73. Software does not work with an as advertised operating system. Ex- 
“wiggleworks" and system 8.0
74. All educational software should be made to work in a stand-alone and a 
network environment
75. Stand-alone software only
76. Network adaptability
77. Not all software is network compatible making it available to students at 
different work stations
78. Not all software is capable of storing individual student data on a network
79. Decide on virtual memory off or on for all software. It is a pain to have to 
reset/restart this feature
80. Make word & graphic programs more interchangeable and compatible
81. Excel: inconsistent in sequence
82.Typing programs are limited to letters not words
83. Make it an automatic feature to adjust monitor colors
84. Software that requires the CD be inserted before it will run
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85. It should work, as purchased, on servers or work stations
86. Equipment often dictates what the student can have available on the 
computer.
87. Hardware to run it
88. Very old printer (need new one)
89.The best programs require fast- high RAM machines (most schools won’t 
have many of them).
90. Many programs don’t seem compatible, not enough memory, etc- more 
hardware issues
91 .Computer Science software was too large to install on hard drives
92. Most programs had limited input device ability (scans graphic ability)
93. Text read aloud w/out such “weird” voices
94. More voice recognition and recording
95. Not grade level appropriate
96. Not enough interactivity in an appropriate way
97. Interactive
98. Not very interactive
99. More interactive software
100. More multimedia information ex: penguin (examples of rookeries, diving)
101. More “multimedia" style (video clips)
102. Versions change too often with no downward compatibility
103. Upgrades take too long to make it to school
104. Provide more “demo” versions for evaluation
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105. Some preview software is too limited to get a full picture of how the 
software will work
106. Allow students and teachers to preview software with money back 
guarantee for about 3 months
107. Provide ample preview time for software previews
108. Allow time for previewing
109. Previewing is not possible most of the time
110. Low quality
111. The typing tutor is not very good
112. Better graphics
113. Poor graphics
114. Distracting characters/actions
115. Poor sound
116. Any software that does not allow teachers to turn off the sound
117. Students can’t work in groups if program has sound as it disrupts the
class. Computers need more headset plugins
118. Distracting sounds
119. Does not meet everyone’s needs
120. Does not meet everyone’s needs
121. I have found software that meets my instructional needs and the 
instructional needs of my students. I have encountered no significant deficits
122. Educational software should have a modify/edit feature, which will 
accommodate teacher or student authoring.
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123. No modify feature to change or adapt smoothly to systems that are being 
used.
124. Be able to tum off the print option easily
125. Current software lacks assessment components
126. Lack of ability to view student progress Check print out to view areas
students are having difficulty
127. Some are too basic for grade level and next step up is too difficult
128. Some lessons are simple/ others too hard
129. Lack of various skills levels to meet students’ needs
130. Some of the software used for research has a very high learning curve 
and needs to be modified for student use.
131. Large learning curve in most cases
132. software should be good for all ability levels
133. More remedial/ test oriented software
134. More rote drill (math facts)
135. I would like to see review games/vocab./quizzes/simple testing measures 
for students to work on independently or as in review
136. Limited ability for non-English speakers
137. Our English language learners can’t always read directions on what to do 
in the program (i.e.- Read help screens)
138. I would like speech capabilities for all help screens so that directions or 
instructions could be read to students
139. More cooperative/group or discovery/exploration components
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140. Keyboarding- often lack of skill gets in the way of what students are trying 
to accomplish with software
141. Grammar checker built into simple word processor for students
142. A History button that shows the last ten actions taken by a user and 
possibly provides undo capability
143. Often students accidentally click the print icon especially in programs like 
snap dragon or math workshop
144. Educational software developers should continually solicit the ideas and 
suggestions of teachers in the field.
145. It appears that developers are not asking the teachers what is useful in the 
classroom for thirty to forty students (applicability).
146. Companies do not respond to input from educators about improvements, 
upgrades, and enhancements, etc.
147. Work more closely with educators in the design and content of software
148. Software companies should have suggestions
149. educational software made by educators
150. Have teachers help create or create software for areas of education ease 
of use or user friendly for both teacher and student
151. Software developers should ensure student (the consumers) play an 
active role in developing and testing of educational software
152. Students are the backbone of technology; they need to be more involved 
in software development.
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153. Include students on the design team of educational software
154. Test software on advanced learners before marketing
155. The navigation methods should be clearer and the procedures better 
explained. Many students don’t learn well by listening to a teacher talking. 
They need to be able to figure the program out by looking at it and using it.
156. Programs need to be easy for users to get in and out of- not too many 
layers
157. Slow
158. Software should use universal windows to help students become familiar 
with new programs
159. Duration of specific activities, either too long or not long enough
160. Software needs to have shorter animation or movies on transitions 
because students and adults get bored easily, especially when it is the same 
animation
161. make text editable
162. program would be better if text could come on screen like power point.
(roll on line by line)
163. make the text “moveable” (copy, cut/paste)
164. color grading (gradients) would be neat
165. make more stamps
166. organize the order of the stamps sets better
167. Claris HomePage or html page products is excellent as introductory for 
pager and digital photography but unless you save your photographs as
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JPEG, they don’t appear (even though Claris HomePage creates GIFs) There 
Is an extension conflict somewhere between OFOTO/ Kodak PhotoFlash
168. when you print, several inches on the page is wasted (make it bigger or 
make it possible to print two slides on one page)
169. Consistency of basic interface- elements like saving, copy and paste, file 
format support
170. More stable... Less crashing
171. Programs freeze (HyperStudio and Micrograde)
172. interactive software can be so memory intensive- frustrating to users when 
constantly freezing
173. Generally, make software more freeze and bomb-proof
174. HyperStudio crashes frequently
175. Software doesn’t always work
176. When typing reports kids get a lot of post script errors if using “different" 
fonts
177. Programs are not always adaptable to necessary classroom management 
issues (environment of a classroom)
178. No modify feature to change or adapt smoothly to systems that are being 
used.
179. Student learning center: bibliog. Only considers books
180. Program creators should devise programs with a variety of skill levels
181. Educational software needs to be able to track student’s progress
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182. Making the grade: can not display or print student name w/ average grade 
only
183. Ability to change grades that are recorded (mathtrek)
184. Easier changing of students (mathtrek)
185. It would be nice to be able to sort or see the student names listed by 
teacher name. This option exists only in the teacher program
186. When using accelerated reader program on the network, it shows the 
entire student list (approx. 900 names). This makes it harder & more 
confusing for younger students to find their names
187. Software that allows students to change modes (from so called normal to 
small-kids) kidpix
188. More diversity in choices
189. Most adaptations I make are in assignment size and difficulty based on 
student ability level. For example, they might have to do the same project but 
include less cards in a stack and not as many nba’s
190. no way to change skill levels on a lot of software
191. A student in HS may have a low level (3-4 grade) of achievement, while 
another student is above grade level. They can not use the same educational 
software, (productivity is different- both high and low achievers can use word, 
for example)
192. HyperStudio where their choices are limited on what they can do. That 
way they don't spend all their time changing course
193. Kingdom- too predictable
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194. Too “programmed” for students to enjoy
195. Questions lack of depth
196. Relays obvious relevancy to the curriculum
197. Curriculum based
198. Math blaster too repetitive
199. Make it relevant to the world today
200. Out-of-date
201. Provide real life situations (case studies) to demonstrate the use of 
software
202. Keep students attention
203. Boring
204. Software should intrigue student’s interest
205. Interesting and engaging for students without being so game-like and 
noisy
206. More user friendly
207. User friendly for students not just teachers
208. Ease of use
209. Ed software should be self-explanatory (for the most part).
210. Software should be not be difficult to use
211. It should be intuitive
212. A student should be able to use it within minutes of sitting down at it. It 
should not be manual intensive.
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213. The software needs to be able to be run by students easily- simple yet 
interesting
214. Ease of making printed copies
215. ClarisWorks for presentations in classroom is ok, but I’ve experienced 
some problems in showing data basing (specifically report format-column 
reports) Steps are too numerous and have to be refreshed. Presentation and 
word processing is good and easy, but report generation with ClarisWorks is 
awkward (especially to teach) We are now using version 5.0.
216. The database in ClarisWorks is lacking a lot of what I like to do with the 
database- it is difficult to do a double query or search for an empty field
217. With ar it would be helpful if students only needed to type in the first few 
letters of a title- rather than the whole title when doing a quickfind
218. Accurate portrayals of facts
219. We use drill and practice software for math. The program only allows 
students to enter digits first in the ones place, then in the tens and so on. If a 
student is asked for the sum of 10+6, the must fist enter the 6 then the 1, 
which does not maintain the integrity of the number, but reduces it to digits.
220. More hybrid software for cross platform use
221. More crossover between platforms
222. Software does not work properly over different platforms and operating 
systems
223. Create cross-platform applications
224. Multiple platform and file format support
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225. It would be great If all programs were dual platforms
226. It’s hard when a program is not dual platform to let teachers train or 
become familiar with it when different platforms are used at school and home
227. All software should work on both school platforms
228. Underlying message not educational
229. Align the objectives with the state and national standards
230. Too much “fluff’ which distracts from the learning objective
231. Too much frill, not related to learning expansion
232. Entertaining- with no learning goals
233. Designed on specific learning goals
234. Less hype - more specifics as related to curriculum requirements the 
software addresses
235. More entertaining w/ great content
236. Too much entertainment w/out content
237. Focus more on content than experience
238. Focus more on standards instead of general educational concepts
239. Software uses should grow with advanced general knowledge
240. Reinforcing skills: building upon prior knowledge to expand new learning
241. Age appropriate
242. Access to age and subject specific software
243. Tests student mastery of objectives
244. Continuity- good software for grade 3, but nothing for grade 4. Requiring 
educator to look for another company
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245. Educational software should entertain more cross-curriculum lessons, not 
specific content areas only.
246. Cross curriculum instruction. Use English skills to learn history, math, etc
247. Detailed curriculum integration documentation
248. Educational software with specific lessons will require purchasing a 
package for each discipline
249. Ideas for incorporating simulations into curriculum so that teachers don’t 
just treat them like a game.
250. We use Tom Snyder Graph Club where students produce their own 
graphs from data. It would be a nice addition for students to predict their own 
graphs, and then check theirs against one generated from the program it is 
difficult to find software that correlates closely with the curriculum I teach. 
Either the objectives of the software are different from mine or the software 
doesn’t do what i want it to do. For example, if i want to chart growth of a 
plant overtime, i can use Tom Snyder’s Timeliner program, but i can’t do 
modeling or what ifs with it. I can switch to ClarisWorks and chart the pattern, 
but again i can’t easily predict how large the pant will be on the nth day.
251. Keep software specific not multi-featured. This could make file size more 
manageable
252. Mathtrek (bunches too many concepts in each lesson)
253. More comprehensive lesson and curriculum plans
254. More software related to the curriculum essential framework limited 
access to a broader topic
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255. Educational software needs to encompass more varied topic/subjects
256. Be more versatile - broader range of subjects
257. Software should be able to expand computer knowledge without being
difficult to use
258. I would like to see software that helps student logically work through the 
process of solving problems
259. Use more higher level thinking skills when challenging students
260. Program creators should devise programs that involve higher order
thinking skills
261. More flexible or open-ended software
262. Lack of higher level educational software that engages student’s higher 
order thinking skills.
263. Try to increase the use of inquiry method or open ended questions...For 
instance the A + LS software I have previewed is only direct instruction and 
objective answers
264. True Basic is a good easy programming language. My students have 
problems with “problem solving” (taking a problem, writing an algorithm, 
developing a structure, writing the code, then running). Rote memorization of 
programming functions and illustration is good, but I’ve had to really tune- 
down programming
265. Integrated internet features
266. Web integration
267. Programs take a large amount of class time to produce quality work
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268. Software is intended for each student to have a computer. Many times 
classrooms have access to only one computer.
269. Only one computer available
270. More English and reading software should be developed, specifically for 
the one-computer classroom.
271. ‘ Education (for teachers- one computer classroom, etc)
272. Need less expensive ways of projecting computer software to a large 
screen (for whole class use)
273. Programs seem limited
274. More random assignment and testing of subject material. I.e. Games 
which require mastery at each level teach solution as repetition well, but after 
the games is masters the games no longer a challenge
275. Software is too age specific
276. There seems to be an overabundance of computer software in certain 
subject areas such as math, but not in others.
277. Limited presentation of software to a specific learning type. Some software 
is nothing more than presentation (lecture) while other are to some degree 
interactive. I would prefer more exploratory open end software than 
presentation closed end software.
278. make slide show transitions more interesting (with more variety)
279. A program displaying manipulatives (fractions and geometry)
280. there need more math software
281. Oregon trail—worthless
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282. Too many drill/practice
283. Lack of clear, concise programs for teaching specific concepts
284. Software that is created for bilingual students translation in other 
language)
285. We need more educational software
286. More mac applications!!
287. More diversity in choices
288. More software available for classroom
289. Need more high interest, lower level reading and math skills program
290. Easier to use electronic portfolio style
291. Better tutorials
292. Our school does not currently own any talking word processors. We have 
many second language learners as well as struggling learners. It would be a 
great benefit if a program such as the writing center would read back what the 
students write. Studies have shown that students who hear immediately what 
they’ve written will write more and edit more thoroughly.
293. ClarisWorks has a very limited spell check
294. Often dictate specifics, not allowing for individual expression
295. Deficits: Accel Reader: dos format is cumbersome
296. No benefit- same “end” can be met through other media
297. Slow
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Rationales for Phase 2
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1. Software needs to contain a variety of skill levels because in today’s 
classroom, many students area at different levels. Software needs to 
accommodate for this.
2. Software developers should work closely with current classroom teachers so 
that programs are developed with real life classroom applications.
3. Educational Software needs to be designed so that it tests student 
achievement of stated objectives rather than just helping them to practice 
these skills. This will give teachers information as to what skills need to be 
emphasized/re-taught.
4. Many classrooms are only equipped with one computer and do not have 
access to a lab setting. More software needs to be developed for these 
classrooms
5. In at-risk schools, lower level students need to be able to engage in remedial, 
high-interest software without feeling embarrassed or ashamed.
6. Often supplemental materials are poorly written and contain errors—maybe 
send on disk so teachers can modify
7. frequently there are no examples for modeling concepts
8. Our computers that CCSD provides are too slow- thus the Internet is too 
slow- however on my 350 MHz at home, I have fewer problems
9. Though there is a lot of software that I like (PageMaker, PhotoShop) it is cost- 
prohibitive to have entire lab “legally”.
10. Frequently too remedial and childish for secondary.
11. There are many teachers and students that have little computer knowledge. 
Many teachers feel anxiety when entering the computer lab. With better 
tutorials, the students and teachers are empowered with knowledge. More 
teachers would incorporate technology in their programs if they knew how to 
use it!
12. The cost of computer programs are ridiculous. How are students supposed to 
broaden their knowledge if they lack the resources. Many books are outdated 
and difficult for students to understand. Schools would be more apt to buy 
more software if they were less expensive. Schools that have “less funding” 
for computer software would benefit from it the most. Their students would be 
able to experience the “fun” of computers
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13. In a regular classroom, students are not on the same ability level. If we are 
teaching a skill and would like the entire class to work on it, the level of 
difficulty should change. Some students may not be challenged by grade level 
specific materials. Some students may not be able to complete the task 
because it is too difficult. Software should cover 1 skill but on different levels.
14. Consistency is the key. Students become confused especially at the primary 
age when routines change. It should be no different when it comes to 
technology.
15. In this district there is an enormous amount of second language students. 
They deserve the some technology experience as other students. Increasing 
computer software in their languages helps those students that may not be 
able to communicate in any other way.
16.The computer is a valid remediation tool with supportive software. Students 
are able to progress as most enjoy working on the computer.
17. Software which is across the curriculum is more beneficial to students. They 
are able to see how various concepts strategies & subject areas integrate.
18.This would greatly assist the One Computer Classroom. Higher order thinking 
skills & open ended questions allow for whole class discussions &brain 
storming. We need more challenging software for high functioning students 
it’s adaptable to ALL learning levels
19.This is necessary to capture students interest. Many students functioning 
academically at low levels need to be captivated by interesting concepts in 
order to keep them focused & involved.
20. Programs focusing on content through tutorial methods would allow extended 
practice to students through another medium.
21. We haven’t got the time to research these programs on our own.
22. If we are going to allocate educational time to computer use, we need to 
make the students accountable and track their progress
23. This area can never have enough resources
24. This would be a great tool for students to learn the software as they explore
25. My students have outgrown many pieces of software in only a few sessions.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
251
26. When spending money on software, it is imperative that the software fit the 
need of the user. More fully active demo specific software would aid teachers 
in making better software selections and waste less money
27.1 teach life science to 6th graders. The software needs to be specific to the 
content yet appropriate for younger audiences. Many biology software 
programs are geared to high school.
28.1 would love to see software incorporates Blooms taxonomy
29. Many classrooms only have one computer. Without a way to incorporate one 
computer effectively, it is a waste of technology
30. Yes- It would be great if students could follow instructions to a lab on the 
computer... and then do the activity, (ex. Experiment
31 .Adaptive devices, that some special needs students rely on should be able to 
work with ed. software. Consistency in equipment to help foster success in 
learning is extremely important to these students. Software should meet the 
needs of special needs students... high interest/age appropriate level 
appropriate for students
32.Close cooperation a communication between software developers and 
educators would help bridge the gap that often exists between what is useful 
and what is not. A relationship would help the incorporation of ideas in 
software that works.
33.software should have the foundation established by curriculum
34. Software should be created to be used as a tool to expand the thinking of the 
student
35. Due to the reality that classrooms have one computer, software needs to be 
created to meet the needs.
36. When problems occur the trouble shooting manual should contain information 
to fix it.
37. If students had tutorials aimed at their grade level they would be able to 
master a program faster
38. Navigation through programs should not be a guessing game or their needs 
to be a better tutorial.
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39. Software should be easy to use and students should be limited only by their 
imagination
40.Sometimes too many concepts can be confusing.
41 .Teachers and schools are broke, but if they could find quality free stuff I’m 
sure they would use it.
42. Schools are strapped for cash
43. Because today’s students are video age students. They get bored if things 
aren’t presented in a multimedia format. Multimedia is good teaching anyway, 
and the students really respond to it if it’s COOL!
44. Students that need remediation are a huge burden on teachers in large 
classrooms. (Don’t take offense. What I meant is that these students require a 
great deal of help) In a one computer classroom, the students who need the 
most help could get caught up as the teacher helped other students with the 
items at hand.
45. Educators are the ones in the trenches. They can foresee their need. Many of 
the issues teachers complain about could be avoided if teachers were 
involved.
46.This would give us the opportunity to pick and choose our software
47.The internet is the future...make it easy
48. Word Processing would be much easier with a voice recognition program for 
special ed. students or students with writing difficulties.
49.1 don’t feel the spell checkers are very good with some word processors. They 
are too limited.
50. Will help special ed. students be more involved
51. So much software is unreasonably priced. If it’s educational in nature, it 
should be reasonably priced
52. Multimedia software is high interest students learn and are more attentive.
The “game-like” atmosphere masks the learning process.
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53. Middle schools and team settings make it easy to use cross-curricular 
approaches. Usually 1 or 2 teachers on a team have access to computers (or 
actually use them).
54. Due to the one on one nature of teaching ESL. computer assisted instruction 
for repetition needs to be more available.
55. Electronic portfolios are a pet project of mine. They are rewarding and 
actually serve a “photo” of the student. They are fun and often wonderful 
experiences that can be viewed by parents and future teachers.
56. Many trouble-shooting areas in the few manuals available are very limited 
and don’t seem to cover the glitches that crop up. More in-depth trouble 
shooting is needed.
57. Software is too expensive. It should be able to be installed to numerous 
computers without extra cost.
58. Many programs practice and drill skills. It would be helpful to be able to get a 
print out of how each student did during the use of the program. If that could 
be compared with later uses (to show growth), it would help assess needs.
59. Most classes, if not all, have just 1-2 computers in the classroom. It’s difficult 
to do a lesson for the whole class with one computer.
60. Basic skills usually come with programs that are babyish. We need older, 
more mature programs that appeal to older kids, but address basic, lower 
skills.
61.Teachers need to spend too much time learning it before they teach or use it.
62. Obviously if it was cheaper we would have it and it would be high quality.
63. Upgrades should be available quicker and cheaper
64. Students and teachers need to be capable of switching back and forth for 
efficiency and time.
65. Quality software for classes such as :woods. Home Ec, Careers, Auto, Metals 
are not available or are poor quality- Math has programs for everything and 
most is of decent quality.
66. It would be nice to see if full featured preview in order to evaluate 
effectiveness. Most ??? paragraph descriptions are misleading.
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67. This is a no-brainer, and I am sure most developers do this. Teacher input 
makes sense if a quality product is desired.
68. Again this is a no brainer. Test the product on students and refine the 
software in Real-Life Situations.
69.This is essential. The real question is whose standards and content should be 
used?
70.This is simply good educational practice.
71. Labeling of software needs to be more specific and done by educators.
72.Teachers need to be given time and access to play with computers and 
software.
73. Educational software needs to be cost effective
74. Higher order thinking software. There is too much drill & practice
75. Presentation software needs to be point and click for teachers.
76. Access must be much faster to allow for true curriculum integration on a large 
scale
77. There is lot of great software but schools can't afford to buy it. At least mine 
can’t.
78. Good software, wrong grade. Not enough quality software for primary grades.
79.There should be consistency with ed. software
80. How many word processors can you use?
81 .Teachers should not have to reinvent the wheel. If other teachers have tested 
a lesson, and it has been successful, it would be nice to have a common 
place to share the lesson with other teachers. If there are links back to 
different schools who are using the same software package it would help 
teachers connect to, and collaborate with teachers at different sites.
82. Teachers need flexibility to change items to fit the class or student
objective(s). If questions or activities or preset the software many not meet 
the needs of the class.
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83. Teachers are the first recipients of educational software. They have to learn 
the product in order to use it in their classroom. If involved teachers provide 
developers with useful information, other teachers could benefit from that 
knowledge. This will probably shorten the learning curve of teachers who 
need to use the software for the first time.
84. Students are the most practical testers of software. They provide companies 
with ideas about tasks that interesting and tasks that do not keep their 
interest. If certain qualities are missing, some students will lose interest. It is 
wise to have students find those qualities that will make a difference.
85. Teachers need flexibility to change items to fit the class or student 
objective(s). If questions or activities or preset the software many not meet 
the needs of the class. Students are the most practical testers of software. 
They provide companies with ideas about tasks that interesting and tasks that 
do not keep their interest. If certain qualities are missing, some students will 
lose interest. It is wise to have students find those qualities that will make a 
difference.
86. More examples tell me how this software benefits me as well as how I can 
implement it as well.
87.The choices are very limited to the teacher and the student as well.
88. All fourth graders don't learn at the same level, we must have flexibility.
89.The need is very obvious. We would like to be able to implement programs at 
home as well as at school and most people don’t have an apple at home.
90.Tutorials are essential to mastery. I would rather be taught the program 
methodically and not be playing hide and seek.
91. Yes, manuals should have a simple layman section for usage & trouble 
shooting
92. Yes, so that anyone could take and be picked up as written text.
93. Yes, that would make it easier and save time than having to uninstall older 
versions before installing newer ones.
94. Actually, I’m tired of the extra effort to service remedial and low income at an 
unequal level than the gifted and average status folks.
95. Yes, once basics are taught, understanding the new program is the only new 
thing to be learned.
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.........................................................participant claimed that she didn’t see any
of her responses., (they were there)
96. Our Internet filter is so tight in some areas that I can’t  even log into 
educational sites and so loose in others that we were able to easily get to 
inappropriate sites. Hassle to have to call district office to open or close sites.
97. A 30 day evaluation is too restrictive. Sometimes I have to return software 
before I even was able to open the box.
98. Many teachers own computers that are different OS than the school. If they 
need to learn it at home they are not able to.
99. Software needs to be used to compliment the curriculum- not the other way 
around
100. If software is going to be used as an instructional tool, I want to be able to 
measure it’s ability to pass information to the students.
101. As I work with teachers, they are under constant time constraints. When a 
teacher is either learning to use the Internet or checking out sites to use 
lessons the filter impedes the process. After being blocked from several sites, 
most teachers throw their hands up and say “Forget it. This is a waste of 
time.”
102. (- from 57-1 am just not a fan of kill and drill. We need to be using 
technology to make kids think, organize their thoughts, communicate, and 
analyze. We need more interactive software to encourage this. However, 
interactive software usually has a higher learning curve for teachers.)
103. so much of what I see is expensive junk.
104. If teachers are going to use technology in their classrooms, it must be a 
tool. That means they’re going to need control over the software so that it 
does what they want.
105. I am just not a fan of kill and drill. We need to be using technology to make 
kids think, organize their thoughts, communicate, and analyze. We need more 
interactive software to encourage this. However, interactive software usually 
has a higher learning curve for teachers.
106. Taking students into a lab is artificial. It tells kids we “do" computers in 
isolated spurts. We need to move teachers towards using technology, 
naturally, in the room.
107. The tutorials need to be better so the users (students) can use the 
programs quickly with a higher rate of success.
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108. Software that takes significant time and training to learn often discourages 
teachers/students who are under demanding time constraints.
109. Budget constraints often make the purchase of quality software possible.
110. Because money is tight, a no-risk guarantee would make software 
purchases less intimidating.
111. Teachers have real ideas tat software companies should capitalize on for 
more sales in the long run.
112. Consistent elements in software leads to ease of use
113. Classroom software should be of high quality
114. Curriculum and learning must be at the core
115. Higher thinking skills are required in all of life-not just basic recall
116. Second language learners & struggling learners benefit from hearing what 
they have written.
117. Something always seems to go wrong at one point or another.
118. This makes it more global
119. We must have unfiltered material with teacher always near by.
120. More ways need to be available to cut the time to produce quality work.
121. With the cost- this needs to be addressed.
122. Cost of site licenses is a definite issue. Prices are getting a little better & 
district buying power has helped a lot
123. Help screens that have an option the would allow them to be read would 
help poor readers to trouble shoot their own problems and boost self-esteem
124. With most schools having IBM and MAC computers on campus, this would 
be a real plus if all software was cross platform so it could be used on all 
computers.
125. Software content should be grounded in education content and purpose - 
possibly cross-referenced with achievement tests such as Terranova
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126. This would be a great benefit for our low readers if they could hear what 
they typed. It would also help with grammar corrections for all students. (Proof 
reading skills)
127. With better manuals, training would be easier.
128. Help with training students have to use the program would be very 
beneficial.
129. We are not given enough time nor the training necessary to learn the 
software to use it effectively with our students. It has been too slow a process.
130. Same argument applies here as above (We are not given enough time nor 
the training necessary to learn the software to use it effectively with our 
students. It has been too slow a process.). Ease of use is very important 
considering the complexity o f choices and the amount of information we are 
expected to digest and apply.
131. I'm a big proponent of teaching students how to apply, analyze, synthesize 
and plan and evaluate for themselves. There are life long skills.
132. It would be helpful to know what to expect from the software before the 
students get involved-
133. I teach first grade and it would be helpful for the students to be able to get 
additional help verbally, until I can get additional help verbally, until I can get 
to them. Beginning of the year, reading shells are limited-
134. These elements should be the same so that the students only have to 
learn one set of instructions
135. Having a better selection of software for the classroom would be beneficial 
to the students
136. Teachers are expected, at the elementary level, to be experts at all 
subject areas. However, this is impossible. If more examples were provided, I 
am sure I would expand my computer knowledge more quickly and take more 
risks.
137. Time again! Teachers have so much curriculum and so little time... If 
software is not “teacher friendly” it probably won’t get “out of the box”
138. The cost of software prohibits waste! If companies allowed adequate 
preview periods, it would allow time to be sure it meets tho educational 
purpose for which it was chosen. It would also allow for student input.
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139. Second language learners need as many possible! This would be an 
excellent resource in 1 computer classrooms. COMPUTER KNOWLEDGE 
SEEMS TO BE UNIVERSAL! (LANGUAGE)
140. Computers are an automatic, positive hook. Students that otherwise lack 
confidence and success in written work. Games that teach on the computer, 
usually equal academic growth
141. Providing accurate descriptions is essential to appropriate integration
142. These descriptions are he “first” factor affecting decisions.
143. Making software available online (purchase or demo) just makes sense.
144. Teachers would have access to a much larger “library” of software and 
resources.
145. Demo software that does not allow educators to fully explore the features 
of the product will be of little use to educators.
146. Developers working with educators to develop software products make 
good sense. This “partnership” can only be positive.
147. Nearly all school environments use either a Mac or PC- often both. 
Software needs to work on both platforms to meet the needs of educators.
148. Teachers are able to increase student learning by using technology. It is 
the teacher even more than the show that makes learning happen. Since 
some teachers are more effective than others, it’s important that they share 
their activities and techniques with others who may also benefit from 
productive technology. The internet offers an efficient method to achieve this 
goal,
149. Learning from software is an acquired skill-like learning from a textbook. 
Software programs should not be intended as a sit back & relax activity. They 
should require active effort that reinforces practical skills. Teachers & 
developers working together would create more productive educational 
software
150. Software that will allow teachers to develop activities & challenges to meet 
all levels of thinking is in great need for consideration in a classroom
151. Whether it’s through questioning, practice, open exploration, or active 
response the productive goals of technology makes learning ore effective.
This principle can be applied to what we know about students & learning to 
the design of software that includes many facets of the curriculum. Directing
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attention to a variety of curriculum areas will provide a real-world link or 
relationship for students
152. Many teachers abandon their classroom computers because they don’t 
know how to make it an instructional tool that is useful. It’s important to realize 
the importance of the computer to enhance the learning experience.
153. This would help teachers see ways for using the software.
154. Lower Price would enable more people to view. Ultimately providing 
broader exposure and possibly leading to use.
155. Many classrooms only have one computer but not many programs are 
useable this way
156. Manipulatives used in conjunction with software makes the learning 
experience more viable
157. More middle level software is needed. There is a lot of lower level and 
upper level software.
158. Since many HS and some MS are cross platform hybrid would solve 
problems with versions, multiple, copies, pricing etc.
159. If not, why would we use it? Also teachers need training in using the 
software with purpose.
160. If there is not some form of mastery achieved either by software or a 
combo, then the time is wasted.
161. Since the web seems to be the stockpile of info software that could 
interact could always be updated. And the web can add content not in the app
162. Most CCSD classrooms have only 1 computer. Since there is very little 
chance of each class being a lab of this type of software is a must.
163. It would be nice to have the data available without going from computer to 
computer
164. Some students are more advanced than others and need to be able to 
move ahead
165. We spent $6000 on a site license and it is very unadaptable to using for 
grades
166. We need more and better software to advance or remediate our students
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167. Because I do not like to read manuals
168. Some programs are not restrictive enough to too hard for many students 
to operate
169. Allowing teachers to set up goals would reduce down or non productive 
time for students.
170. All software would allow for greater flexibility and use.
171. If we are able to keep track of students progress, we would be better able 
to address their needs.
172. Only 1 answer is allowed for a question or problem. This is a problem for 
students with limited vocabulary.
173. The issue here is in social studies, Packages of materials that can be 
updated for current events or contemporary classroom use. An example 
would be on Latin America- Topic: Monroe Doctrine- Who What, When, 
Where
174. Very difficult to do. HyperStudio is fairly good example. The old tutorial is 
not bad, but version 3.0 tend to confuse students in application of New Button 
Actions.
175. A specific example is True Basic programming language. We use this 
language as the vehicle for computer science I. We would never had gotten 
upgraded software and student text and documentation if we hadn't 
reordered. There wasn't even an advertisement. New software allows music, 
and improved graphic/array processing
176. The issue is tailoring math drill and remediation. Specifically “package” by 
chapter sets of tutorials. It would also be nice for example to have the 
example problems in presentation form for classroom use.
177. More Word Processing programs need linkage to speech, if students can 
hear what they type, the audio/visual impact would improve grammar 
tremendously.
178. Interactivity is a major advantage to using computers vs. textbooks. 
Students need to have fun and get feedback from the teaching mechanism. 
Students interacting with the software is active rather than passive.
179. Sometimes it takes weeks of experimentation in the classroom to 
determine appropriateness of software.
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180. A program that can monitor and track student progress will free up more 
time so that the teacher can instruct rather than book keep
181. At Horizon South, we get students with background knowledge levels from 
5th grade and up. We need software that can be tailored for a wide range of 
students.
182. Software needs to be fun and challenging to the student. How better to do 
it then through discovery and exploration components?
183. In the area of US Government, most sites are filtered because they are 
considered controversial. This needs to be addresses to give the power of 
decision, on filte r, to be given more directly to classroom teacher who 
understand the research access required for student assignments.
184. There needs to be a much greater emphasis by software developers to 
look to the needs of students and educators across the entire curriculum. 
Education is a potentially large market if software begins to better fit our and 
students needs. Software should be written that encourages construction of 
ideas and open ended creativity.
185. Lower level students have difficulty with much of the multimedia software 
such as Director. Software needs to be created for schools that allows the 
creativity for Director at a more understandable level. More understandable 
for teacher too.
186. PowerPoint works well for the creation of student portfolios but required 
much RAM if student uses sound and video within their portfolio 
presentations. Portfolio software also needs an assessment component
187. Some software has a high learning curve. Better tutorials that demonstrate 
sophisticated use of software would be helpful to students and teachers.
Many tutorials shows only basics
188. Error messages, frozen programs, and frozen computers is very 
frustrating to teachers, students, & computing specialists. If a teacher has too 
many problems with a program they will give up & not use if-even if it is a 
program that would be of value. It is frustrating for computing specialists- as 
most software documentation has a very short and limited trouble shooting 
section. It may require a couple of phone calls to software companies or just 
fiddling around to “tweak” the problem. Classroom teachers don’t have time.
189. Great idea for software companies to have teacher support online! Not 
only useful to fine tune the use of a specific program but by giving teachers a
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place to collaborate & share Ideas- they will better see and get ideas on how 
to integrate the use of the software in their classroom curriculum.
190. frustrating when upgrades don’t “talk” to the version before. Some difficulty 
for teachers not able to easily convert versions back and forth & frustrating 
when newer version doesn’t read older. Same platform-seemlessly reading 
documents would be great. Many - if not most- teachers have Intel machines 
at home. If working at school in a Mac environment- advantageous to be able 
to work on software, explore programs both at home and school.
191. To get teachers to effectively integrate and eventually infuse technology 
into their curriculum, the above (response to 11 ) .  As important is a teacher’s 
ability to effectively use tool/ productivity software such as word processing, 
database, spreadsheets, multimedia like KidPix and HyperStudio, graphing 
and graphics software. Then the teacher can better integrate infuse each 
specific classroom curricula.
192. If intermediate grades 93-5) & middle school students are still struggling to 
read-they only choices should be primary geared software. By making easier 
to read and follow software programs yet geared to older students and the 
related subjects.
193. part wrote: “ Had trouble rating some items for importance- items might 
be important in & of themselves- but found myself or disagreeing with 
statements”
194. CCSD uses an extreme filtering that prevents high school students from 
meaningful research
195. There is a wide gap in technology software depending on administrative 
priorities. Most schools cannot afford any site licenses
196. Developers of software have a false image of student input should 
increase student interest
197. Schools now must be able to purchase 2 licenses for their sites
198. Rote learning and multiple choice responses do not test what a student 
has learned or how that learning has changed their perspective.
199. Leave the controls where they belong- parents and faculty. Students 
should be supervised while browsing the Internet, with less supervision 
required as they progress through the grade levels. We do not need a “select” 
group of “concerned” people regulating content availability.
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200. This seems to be the major factor in determining what software a school 
will purchase. More district buys of network aware software would help.
201. Other than for handicapped students requiring such technology- this is 
totally unnecessary for other students. The push to have it because it is really 
"neat" should be ignored.
202. There is no good reason not to develop hybrid software for all subjects. 
Most schools have a mix of platforms and it makes sense to meet their needs 
with hybrids.
203. The most important! Developers need only check the curriculum and use it 
as a development guide. The entertainment factor needs to be eliminated.
204. Poor software has poor tutorials so that the disadvantages are not 
obvious. Covering up does not help to find a good program.
205. The easier to use the more likely it will be used. Teachers do not have the 
Time for difficult software
206. To A Teacher, time is most important. The software should be so intuitive, 
on both platforms (found in many schools), that it can be used “Out of the 
box”. The 180-185 days in a school year cannot be squandered.
207. Next to time, money is a teacher’s worse enemy. #20 makes it easier to 
use different versions in the same school, there is not reason to specializes 
on a CD (#20). #12- if MS Office Pro can be sold for $30, why does it sell for 
$400? If the school district has no deal, the software is untouchable.
208. Even if time & money are conquered, if the software is Drill and Practice 
and not Higher Order, what is the use buying it? Back to memo sheets.
209. Time spent trouble shooting is time lost.
210. Cost is always a big factor in the selection of software.
211. Obviously educators know what they need to meet their curriculum 
requirements.
212. A teacher can not work at home or a particular piece of software if he/she 
does not have a compatible computer.
213. They should also have the option to print the results.
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214. As you can see - 1 do not think that these are problems! 99% of these 
issues are non-problems if you know the market & have some training in 
computers.
215. Take out the filters!!! Let teachers be responsible.
216. Alternative schools have very wide span of capabilities
217. Web and software should be compatible and updated
218. Most classes have only one computer
219. Who uses DOS?
220. Accurate descriptions and testimonials are needed so teachers don’t 
spend valuable time and resources that might not work for them.
221. Again- On-Line Same printing and distribution costs. Only print when 
needed and at the expense of the end-user.
222. On line software is the way of the future- downloaded program and 
materials- current up to date programs should result from this.
223. A good tutorial will get the teacher and students off to a good start. This 
might lead to a more successful leaming experience for the students.
224. Develop a user group for teachers using the software where they can 
share successes and failure and solutions. Use the web to access. Who uses 
DOS?
225. Accurate descriptions and testimonials are needed so teachers don’t 
spend valuable time and resources that might not work for them.
226. Again- On-Line Same printing and distribution costs. Only print when 
needed and at the expense of the end-user.
227. On line software is the way of the future- downloaded program and 
materials- current up to date programs should result from this.
228. A good tutorial will get the teacher and students off to a good start. This 
might lead to a more successful leaming experience for the students.
229. Develop a user group for teachers using the software where they can 
share successes and failure and solutions. Use the web to access.
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